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| HE announcement made a few weeks ago, that at the be- 

ginning of the year we proposed to grind up the remaining 

stock of the issues of the American Architect from 1876 to 
1880 inclusive, has caused such a demand for these numbers at 
the reduced rate ~e named, that we have decided to keep the 
offer open until February 1. Until that date we will supply 
such issues for these years as remain in print, at the rate of five 
cents each—no order being taken for less than ten copies. 
This offer does not apply to complete volumes, bound or un- 
bound, the price for which does not vary from the regular estab- 
lished rate. In this connection it may be well to state that we 
have in stock only two complete sets of this journal, and any 
individual, library or association that hopes ultimately to have a 
complete set on his or its shelves will do well to seize the pass- 
ing opportunity. 


‘JTS several subscribers to the Gelatine edition have been 
puzzled by finding the word “ regular” on the cover of the 
papers they received, it may be well to remind them that, 

except in the case of the last issue for a month, the Regular and 

Gelatine editions are identical. 


some form, under the name of *“ Fire and Water,’ tells a 

curious story about a fire which occurred lately at Fort 
Wayne, Detroit. The Government wharf attached to the fort 
took fire, and would have been entirely destroyed, but for the 
energy of Colonel Poe, commanding the engineer corps in 
charge of the place, who succeeded in attracting the attention 
of the people on board a tug-boat, and by means of the extin- 


| HE Firemans’ Journal, which appears in a new and hand- 


guishing apparatus belonging to the boat the fire was subdued. 
For the services ot the tug-boat on this occasion the Colonel 
paid the owner the moderate sum of forty-six dollars, and for- 
warded a memorandum of the transaction to Washington, with 
a request that he might be reimbursed for his advance. After 
the usual delays the account came up for settlement, and, ac- 
cording to the story, was rejected by the Treasury Department, 
on the ground that as advertisement had not been made, and bids 
received for the services rendered by the tug-boat, payment for 
such services was unauthorized by law. Unless some one finds 
means to overcome this tremendous obstacle, therefore, the 
Colonel will have to lose, out of his small pay, the sum which 
he devoted to saving the public property from destruction. We 
doubt if anything in the annals of red-tape surpasses this story 
as an illustration of mechanical officialism. If it is true that 
there is no fund at the command of the United States Govern- 


ment which can be used to pay for putting out fires in public 


ject without delay, and an appropriation made ; and meanwhile 
those who have public property under their care will do well to 
notice that in case a fire breaks out among the goods, or in the 
building containing them, they must, before calling upon any 
one to bring a pail of water, advertise for bids in several news- 
papers, specifying the nature of the service required, and ap- 
pointing a day for : ubmitting estimates, with surety for faithful 
performance, or they will be obliged to pay out of their own 
pockets the cost of fighting the fire. As conflagrations do not 
usually wait for bids to be submitted, and contracts made for 
putting them out, it is probable that most officers would con- 
sider it useless to do the advertising which the law insists upon, 
and would simply put their hands in their pockets and see the 
public property burn, and this, in the present state of the law, 
seems to be the only prudent thing to do. 


*‘FFCCORDING to the same excellent journal, there has been 
recently a great increase in the amount of property 
destroyed by fire. Most architects are by this time quite 

alive to the importance of constructing buildings with a certain 
amount of precaution against fire, and there are few of them 
who do not know the best methods of doing so, but, although 
the practice of architects has greatly improved in this respect 
within a few years, the general public responds as yet but fee- 
bly to the representations of its professional advisers, and the 
resisting power of buildings hardly keeps pace with the increas- 
ing dangers incident to the accumulation of merchandise in the 
huge stores and warehouses now erected. Up to the first of 
December last, the fire losses for the year in this country ag- 
gregated one hundred and five million dollars, and it is proba- 
ble that the total losses to January, 1887, will be at least ome 
hundred and fifteen millions. About sixty per cent of this loss 
was distributed over the community by means of insurance. 
The remainder, although it falls nominally on the owners of 
the}property destroyed, is really to a great extent distributed, 
in an irregular manner, through bankruptcies, enhancement of 
prices of all goods to cover cost of insurance, and in various 
other ways, so that the community really shares pretty uni- 
formly the total fire loss, together with the cost of maintaining 
the officers and clerks of all the insurance companies in the 
country, which is probably nearly as much more. Another large 
item, for the maintenance of fire-departments and apparatus, 
must be added to the rest before we arrive at the cost for the 
year, to the citizens of the United States, of defective building 
and carelessness about combustible substances, and if we call 
the total outlay three hundred million dollars, which is proba- 
bly not very far from the truth, and divide this by the number 
of families in the United States, we shall find that the cost to 
each family of fire protection and fire destruction has been for 
the year about thirty dollars. It may be said that the large 
property-owners pay the heaviest premiums and taxes, and that 
the burden therefore falls lightly on the poor; but the truth is 
that the large property-owners add the amount of the taxes 
and premiums which they pay to the price of the goods which 
they sell, and the houses which they rent, and those who have 
to live in the houses, or consume the goods, have, in the end, 
to pay the extra cost, and the rich man pays only a trifle more 
than the poor man because he consumes rather more goods. 
To make up for this, however, the poor man is apt to have 
more children than the rich man, so that the contribution of 
each householder to fire-losses is perhaps fairly stated at ten 
cents for every working-day, or sixty cents a week. There are 
few families where this sum, if it could be saved,would not add 
very appreciably to the comfort of life, and if it could be clearly 
shown that under the present system the comforts that this 
would buy are sacrificed without a murmur to foster the care- 
lessness and selfishness of a few individuals, it might be possible 
to create a most salutary public sentiment on the subject. 


7TFP to this time the officers of the mill mutual insurance com- 
panies have done nearly all the work in this direction that 
has been accomplished. So far as their efforts have been 
directed toward calling the attention of the public to the enor- 
mous losses which are suffered through avoidable causes, they 
have been made from pure public spirit; their own business, 





buildings, the attention of Congress should be called to the sub- 
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their representations, being carried on in such a way as to in 
volve no waste of time in argument. Next to them the archi- 
tects, many of whom have published valuable treatises or 
articles on the subject, beginning, perhaps, with a remarkable 
essay written nearly twenty years ago by Mr. P. B. Wight, 
then a brilliant member of what was perhaps the most exclusive 
coterie of artists amd architects in the country, deserve the 
greatest credit for their zea] in a good cause; and with them 
the list of those who have devoted much time and trouble to 
the subject ends. In one way the Underwriters’ Association of 
New York has improved the character of constructions within 
its jurisdiction by a careful and judicious classification of risks, 
which is now being imitated in other places, but, so far as we 
are aware, the efforts of the insurance interest generally to en- 
lighten the public mind in regard to good construction and 
avoidance of danger may be summed up in the publication of 
two or three small circulars, carelessly written, and containing 
nothing calculated to attract public attention, or to instruct any 
one who had ever taken enough interest in the subject to obtain 
information upon it from other sources. To most persons it 
seems plain that the underwriters, of all others, are the persons 
whose duty it is to undertake this work in an efficient man- 
ner. Under the present system, the insurance business is 
becoming every day less profitable. Even with premium rates 
as high as the public will bear, the underwriters complain that 
the losses equal the receipts, and the fact that a small diminu- 
tion in the losses, such as might, we believe, be effected by an 
appeal to public opinion, would greatly increase the profits, 
which appears plain enough to the world in general, seems to 
be hidden from those alone who are most interested in it. To 
take the losses for the present year as an example: out of the 
one hundred and fifteen milliens lost by fire, certain insurance 
companies will pay about sixty-five millions, or rather, will col- 
lect that sum from their policy-holders and hand it over to the 
sufferers. Now, supposing the premium rates to have been 
fixed at the beginning of the year, and the underwriters inter- 
ested in these particular cases to have sent circulars to their 
policy-holders, similar to those of the mill-owners’ mutual com- 
panies, or to have in some other way called attention to the 
ways in which fires should be avoided or checked, it is not un- 
reasonable to suppose that, even without the discipline which 
the mill mutual companies exercise over their members, one 
person in sixty-five of the policy-holders would have been led 
to buy an iron match-box, or a tin box for oily rags, or to take 
some other small precaution which would have saved his prem- 
ises from fire during the year; yet even with this small propor- 
tion of result from their warnings the underwriters for these 
buildings would have finished the year with a million dollars 
more to divide among their stockholders, or to pay salaries 
with, than they now have. In this country one can purchase a 
great deal of eloquence with a million dollars, and he must be 
a poor rhetorician who, with the materiais afforded by the rec- 
ords of the insurance companies, could not compose an address 
to the public which would attract the attention of at least one 
person in sixty-five of his audience. 





VJVHE proprietors of the Boston Herald have joined the ranks 
y! of the pioneers in the way which is, we trust, to lead to 

the more equal distribution of material wealth, and the de- 
velopment of a higher character among those who work for 
wages, by inviting all their employés, during the coming year, 
to participate in the profits of their business. The details of 
the arrangement have not yet been made public, but the proprie- 
tors have adopted in general the features of the best and most 
successful participation schemes now in operation, protecting 
their men against business mischances, which they would as 
yet be hardly able to bear, by promising them their full wages 
in any case, and proposing, in addition to these, to set apart a 
portion of the net profits of the business, which is to be divided 
at the end of the year among those who have been employed 
during the year, in proportion to the value of each one’s ser- 
vices, or, in other words, to the amount of regular wages which 
each one has earned. In connection with this, the proprietors 
suggest that a benefit association should be formed among their 
employés, after the method which is now becoming common, as 
a reliance in case of death or accident ; thus happily joining, in 
the minds of their men, the prospect of an increased income, to 
be earned by increased energy and care, with the idea of put- 
ting aside a portion of that income as a fund for lightening the 
burden of the sickness and bereavement which must sooner or 
later come to every one. We shall expect to see a “ boycott” 





ordered by the demagogues against the Herald, and against all 
the men empioyed upon it who accept the proposition of its 
owners, for countenancing an arrangement so well calculated to 
enable those who participate in it to “acquire some wealth,” 
and thus become “ monopolists,” incapable of sympathizing 
with the feelings of “ working men,” who, in the Socialist the- 
ory, are always supposed to be paupers; but we know that the 
owners, at least, have courage enough to bear a little martyr- 
dom in defence of the faith waich they have adopted, and the 
men who, by accepting their terms, join with them in carrying 
out their plan, could hardly have better leaders in the struggle 
which is sure to come, sooner or later, between the real friends 
of working people, who wish to teach and help them to provide 
for themselves, and the pretended ones, whose interest it is to 
keep them poor and dependent. 





NOTHER noteworthy effort to help working people is, ac- 
cording to the newspaper reports, to be made by Senator 
Stanford, of California, who proposes to introduce a bill 

into Congress which shall facilitate the association of men of 
small capital to carry on industrial enterprises. In the early 
days of California, as he says, it was common for miners, with- 
out any capital whatever, to form an association for some given 
purpose, usually in the way of an engineering work in aid of 
mining operations, and complete it successfully by their own 
efforts, although the scheme sometimes involved the construc- 
tion of aqueducts many miles in length; and he believes it pos- 
sible, we suppose by legislation regulating the duties and lia- 
bility of the participants in such an enterprise, to make coéper- 
ation of this sort safe and profitable for men possessed of the 
energy which, with the miners, took the place of capital. There 
is no doubt that something of the kind can be done, and Sena- 
tor Stanford’s plan is likely to be a well-studied and efficient 
one. In France, the bitter labor struggles of four or five years 
ago have resulted in what seems to be the permanent establish- 
ment of associations of workmen, with small capital, but well 
equipped with French industry and common-sense. Those associ- 
ations which made a business of building were for a long time 
excluded from competing for public work, on the ground that 
their capital was too small to furnish the guarantee of responsi- 
bility, which the public interest required, but their prudent 
conduct of their affairs has advanced them so rapidly in the 
general estimation that a year or more ago they were formally 
admitted to tender for public buildings on the same footing as 
private contractors. 





LETTER to the New York Times asserts that a plan has 

been for several months under consideration by the best 

French engineers, for the construction of a number of 
locks on the Panama Canal, and some details are given which 
certainly convey the idea that this is not only intended, but that 
it would probably be the most prudent step that the Company 
could take. According to the last official report of the Direc- 
tors of the Company, every part of the work on the canal has 
now been contracted for, and an enormous amount of excava- 
tion has already been done, but it seems that two excellent sites 
exist for building dams, and thus forming a lake at the middle 
part of the canal, with locks at either end, by which a vessel 
could be raised to the lake level, and then lowered to the sea- 
level channel at the other end; and this arrangement presents 
such advantages, at least as a temporary measure, that it seems 
not at all unlikely that it may be adopted. The greatest bene- 
fit to be derived from it would perhaps be the provision which 
it would afford for utilizing the Chagres river, which, instead 
of needing to be turned from its course, at great expense, would 
serve as a feeder for the upper-level canal; but as the lake 
locks would take the place of the tidal locks of the sea-level 
canal, there would be a still further economy, independent of 
the great saving in excavation which would follow from makiag 
the bottom of the middle portion of the cutting, for some 
twenty miles in length, a hundred feet higher than the ends. 
The idea of interrupting the canal with locks has been familiar 
enough ever since the enterprise was first projected, and there 
are many reasons why an elevated lake, connected with the sea 
by a short but narrow canal with locks, weuld not be much less 
convenient for navigation than a long, narrow channel without 
locks ; and if a waterway of the former kind can, as is thought, 
be completed in two years, it will come at once into service, 
and the matter of deepening it may be deferred until it be- 
comes evident that the traffic requires it. 
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ANCIENT AND MODERN LIGHT-HOUSES.!— VI. 
SKERRYVORE LIGHT—HOUSE. 
VLE light. 


house at 
Skerryvore 

is another of 
those remarka- 
ble structures, of 
which Eddy- 
stone was the 
1B ~ ag YPC which we 
ee <~-~}* owe ‘to the ge- 
Ra Se Ra abe ey SOG ON é nius of the Stev- 
enson family. 


PoRTLAND HEAD LOHT. Maine 
The cluster of 


rocks opposite the west coast of Scotland, the largest of which is 
known as the Skerryvore, have long been a standing menace to the 
mariner, and, from the great difficulty of access to it, exposed as it is 
to the full fury of the Atlantic and surrounded by almost perpetual 
surf, the erection of a light-house upon it has always been regarded 
as a most formidable undertaking. 

The success of Stevenson, the elder, at Bell Rock and the valuable 
experience gained there warranted the attempt to erect a similar 
structure at this place, as its importance as a light-station was too 
evident to require argument. 

A long list of disasters, comprising the total loss of many vessels 
and of most of their crews, is a melancholy proof of the dangerous 
character of the reef and of the need of a light which would con- 
vert it from a source of danger to one of safety. 

As the plate shows, the Skerryvore reef is a tract of foul ground, 
consisting of a number of small rocks, many below the level of high 
water : the surface of the principal rock on which’ the light-house is 
placed measures, at the lowest tides, about two hundred and eighty 
feet square. It is extremely irregular and is intersected by many 
gullies of considerable breadth and of unlooked-for depth, which 
leave it solid only to the extent of one hundred and sixty by seventy 
feet. One of these gullies, at the southeast corner of the rock, 
formed the landing-creek after clearing it by blasting under water ; its 
sides and bottom were left comparatively smooth, and a landing could 
be effected here when the rocks were elsewhere inaccessible. 

Another gully, immediately to the southeast of the light-house, 
was quite a natural curiosity; it was found to undermine the rocks 
for eight or ten feet and to terminate in a hollow submarine chamber 
which threw up a jet of water about twenty feet high accompanied 
by a loud noise like the snorting of some sea monster. Notwith- 
standing the beauties of this jet, it was a source of considerable dis- 
comfort and inconvenience, as it drenched any one whose work 
carried them near it. One calm day, at a very low tide, Mr. Alan 
Stevenson explored its interior by means of ropes and a ladder: he 
found the cavern to terminate in a polished spherical room, about 
seven feet in diameter, its floors strewn with boulders whose inces- 
sant motion had hollowed it out of the veined rock and rendered its 
interior beautifully smooth and glassy. As the cavern penetrated too 
far toward the place which Mr. Stevenson had selected for the site of 
the tower he changed somewhat the location of the foundation, and 
he also filled the cavern to prevent the discomfort of being drenched 
by the column of water which spouted from it even during calm 
weather. 

Another peculiarity of the rock, in addition to its shattered and 
disjointed appearance was the glassy smoothness of its surface, 
which proved throughout the whole duration of the work, but espec- 
ially at its commencement, a serious obstable and hindrance to the 
operations. At first sight this peculiarity may seem to be of little 
moment, but, as landings had often to be made in very bad weather, 
there was considerable danger in springing from a boat in a heavy 
surf upon an irregular mass of rocks as smooth and slippery as ice, 
and many awkward accidents occurred. The foreman of the masons 
said it was “like climbing up the side of a bottle.” 

During the progress of the work the rise and fall of the tides was 
measured — at high spring tides the rise was from twelve to thirteen 
feet, and three feet at dead low neap tides. The velocity of spring 
tides is between four and five miles, and of neap tides between two 
and three miles an hour. Although an act of Parliament in 1814 
provided for the erection of this light, yet the undertaking appeared 
so formidable it was not until 1834 that the Light-house Board of 
Scotland took any measures to carry the provisions of the act into 
effect. 

The first thing done was to make a careful survey of the site, an 
operation attended with much labor, as in connection with the work 
it was particularly desirable to have exact details of the depths, 
rocks and shallows of the surrounding sea with the nature of the 
bottom accurately laid down. This information afterward proved 
extremely useful during the progress of the work, as some of the 
vessels lying near the rock were frequently driven, by change of 
wind, to seek shelter among the neighboring islands. 

Up to this time seamen knew but little of the extent of the reef. 
On one occasion a vessel was boarded within three-fourths of a mile 
of Skerryvore, between it and a rock known as Bo-rbua, or red rock. 
So little did the captain know of his proximity to these dangerous 
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reefs that he was found lying at ease on the companionway, smoking a 
pipe, with his wife sitting beside him knitting stockings. 

During the survey Hynish, a creek twelve miles from Skerryvore, 
was selected as a site for the work-yard and harbor for the vessels. 
The Duke of Argyle gave free permission to quarry materials for 
the purpose of a light-house on any part of the Argyle estates, and 
during the summer of 1836-7 about 3,800 feet of gneiss rock were 
quarried and a rip-rap wharf or pier was commenced to improve the 
harbor at Hynish. In 1838 a steam-tender was ordered and a con- 
tract let for building a temporary barrack on the rock. 

Mr. Alan Stevenson chose an outline for the Skerryvore tower 
different from either the Eddystone or the Bell Rock, as the accom- 
panying sketch shows. 

The outline of the Skerryvore approaches more nearly to a conic 
frustum than either of the other two. This shape was chosen so 
that the thickness of the walls at the top might be increased — 
besides, the more nearly the walls approach a perpendicular the 
greater pressure is exerted on the stones near the base, and oper- 
ates to prevent them from being drawn from the wall as well, if not 
better than by any system of dovetailing or joggling, devices chiefly 
useful in the early stages of the work when it is exposed to storms 
and before the tower is raised to such a height as to prevent the seas 
from breaking over it. Consequently, the other important differences 
in this work from the others was the absence of dovetailing and 
joggles between the courses. During the early progress of the work 
the stones were retained in their places chiefly by common diamond 
joggles, and the courses were temporarily held together with wooden 
treenails, like those used at Eddystone and Bell Rock. Ribbon jog- 
gles were used in the higher part of the tower, where the walls begin 
to get thin, both to prevent any tendency of the stones to spread 
outwards, and also to make a better joint against the intrusion of 
water. The walls were also tied together at various points by means 
of the floor-stones which were connected by dovetails let into large 
circular stones, forming the centres of the floors. 

The first season’s operations consisted solely of fixing in place the 
beams forming the pyramidal support for the temporary barrack ; 
this was accomplished with great difficulty and danger, and the dis- 
gust of Mr. Stevenson can well be imagined when he was informed 
of its total destruction the following winter. 

The next year, 1839, a stronger framework was put up, the bar- 
rack-house built upon it and the levelling of the rock to receive the 
foundation of the tower began. The cutting of the rock to a level 
surface was mainly done by blasting; injury to the men, who were 
of necessity in close proximity to the blasts, was avoided by covering 
the mines with mats made of old rope. It is of some interest to note 
that Mr. Stevenson made use of a galvanic battery to fire the mines, 
though its use was mainly restricted to blasts under water, or when 
several blasts were to be fired simultaneously. After the year’s work 
was closed a report was received that the temporary barrack had 
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again been destroyed; this, fortunately, proved untrue, the damage 
being confined to the loss of all the timbers and other material which 
had been left lashed to the rock, and of the moorings of the tender. 

The next year found the barrack all secure, and the stock of pro- 
visions left in it for the use of any seamen who might be wrecked on 
the rock was in sufficiently good condition to be used by the work- 
men who, with Mr. Stevenson, took up their abode in the barrack, 
—acomfortless residence in stormy weather, when, for days together, 
it was impossible to descend to the rock, and it was impossible to 
keep warm except by remaining in bed. ; 

The plate shows the nature of their singular dwelling; imme- 
diately under the tower was a wooden gallery for the storage of coal, 
tool-chests, beef and -beer casks, and other materials which could not 
be safely left orf the rock itself. The floor of this gallery was re- 
moved at the end of each season so as to leave free passage for the 
waves during the winter storms. Next came a kitchen and store- 
room, which, curtailed as it was by the seven beams passing through 
it, contained a caboose capable of cooking for forty men, and various 
cupboards and lockers lined with tin for holding the provisions. 

The room above was divided into two apartments, one for the 
superintendent of the landing-gang and the foreman of the masons, 
the other for Mr. Stevenson. 

The highest apartment, surmounted by a ventilator, was lined 
round the sides with four tiers of berths or bunks, capable of accom- 
modating thirty people. The closeness of the room was most intol- 
erable, especially during the heat of summer. These were, indeed, 
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cramped quarters for so many people when it is considered that this 
odd, twelve-sided house, perched up like a bird-box on a pole, was 
only twelve feet in diameter. 

The following was the daily routine when weather permitted: the 
men were roused at half-past three in the morning; at four the 
work commenced, breakfast at eight, for which half an hour was 
allowed, work until two, when there was another half hour for 
dinner, when the work was again resumed and carried on till seven, 
eight, and even nine o’clock, when anything urgent was on hand; 
supper was then eaten in the cool of the evening. These protracted 
hours produced continual drowsiness, and any one who sat down 
generally fell asleep. 

The ceremony of laying the foundation-stone was performed on 
the 7th July, 1840, by His Grace, the Duke of Argyll, who was 
accompanied by the Duchess of Argyle, the Marquis of Lorne, Lady 
Emma Campbell, and a party of friends; he left a donation of £19 
to be divided among the workmen. 

During the year the tower was carried to the height of eight feet 
two inches, and contained a mass equal to 10,780 cubic feet, not 
much less than the whole mass of Smeaton’s Eddystone tower. From 
this time forward the building of the tower made comparatively 
rapid progress, and finally, on the 21st July, 1842, the last stone was 
successfully laid. 

The masonry of the tower is one hundred and thirty-seven feet 
high and contains 58,580 cubic feet, weighing about 4,380 tons. 

The lantern was placed the same year, and the work for the season 
was closed on the 14th September. In 1843 the interior fittings of 
the tower were completed and the light was exhibited to the mariner 
on the night of the Ist February, 1844. In the course of the summer 
of 1844 a marble tablet, bearing an inscription in letters of gold 
was, by orders of the commissioners, placed over one of the windows 
in the visiting officer’s room. 

THE SEARCH FOR AN AMERICAN STYLE. 

It would be aninjustice to the author of this paper to publish it with the 
meagre editing it has seemed to us advisable to bestow on it, without re- 
minding our readers that not only is he a foreigner by birth (though now a 
most enthusiastic citizen), and as such more prone to the use of colloquia- 
lisms than one to the manor born, but that his lot has for many years been 
cast in the South, where the dialects used by the uneducated mountaineer, 
the poor white, and the negro have inevitably had an effect on the every- 
day speech of all classes, and lend to it a raciness which is perhaps as ef- 
fective as the more labored metaphor of the closet student. — Eds. } 





‘* Hear me for my cause.” —Julius Cesar. 
S you all 
very well 

know I 

have been 
looking +f or - 
ward to the 
good time 

~ coming, for a 
: ~~ long period 
Se soe fale past; have 

—_—" ew BHT of a4 frocele. Came Cod. ease thinking 
and working and fussing and fuming, and at times cussing, over this 
problem of a legitimate, healthy and respectable architectural form 
of our own. I see a glimpse of daylight through the murky clouds 
in an occasional return to good sound sense, but withal too rare as 
yet to be much elated over. In our own craze for new things we 
often take very bad things, if only new. I deeply deplore this ten- 
dency of late years, of at times keeping everything so inordinately 
plain and crude that it often looks as though the rudest kind of man 
had built it, and the crudest kind of man had designed it; or in the 
other direction, for the sake of a new thing we often see some one of 
the well-known styles, handled with rough hands and bunged up un- 
mercifully. We are so determined to have something new at all 
hazards and as raw crudeness was easiest attainable we “went for 
it,” and are going for it considerably yet it seems. We have ran- 
sacked everything between the Queen Anne and the Mother Hub- 
bard styles of architecture; we take from here and there, and don’t 
call it stealing; it has n’t occurred to us that we have about passed 
the years of our tutelage, and should begin to raise our own crop. 
This idea of piracy in art matters is not new; when the Romans 
conquered Greece, they carried away many valuable art treasures 
and the artists too, yet how could these sing the songs of Zion in a 
strange land? The early Christians were the worst of all pirates ; 
they took the materials of the heathen temples‘and built their 
churches with them. 

It seems a curious fact in the history of art matters, that whenever 
man got so clumsy that he could n’t make beautiful works of art him- 
self, he always valued them and bought or stole them, for he wanted 
them. It seems to have been reserved for our day to say we don’t 
like it, for it is common-place stuff. A remark I have often heard 
about French decorated ornaments is that it takes too much thought 
and study to draw them, and the contractors don’t like to make them. 
The kind of job ours down South like best, is the kind where they 
can shove a car of lumber and a nigger into one end of the machine, 





1A paper by Mr. John Moser, F. A. I. A., read at the recent Convention of the 
American Institute of Architects held in New York, December, 1886, 





and the nigger comes out with the bank-check for the job at the 
other end. It is a much easier way out to throw contempt on the 
whole business, and try to persuade the world they are common- 
place, that this can all be done with “ chin-music,” and it is easy and 
pleasant too, for we are very much like the old Dutch professor, who 
answered when a young lady deploringly observed that it must be 
dreadful hard work to read such long papers before these scientific 
societies: “ No, no, the hard’ work is to be oblige to listen to de 
odder ones.” 

I noticed with considerable interest a series of papers on American 
Homes in the Century, watching for some suggestion from so pro- 
foundly learned a source, that might help us out of our apparant 
muddle; but the writer’s caution in this direction transcended his 
learning, he gave but one hint and that was that we might take up 
the unfinished Romanesque style and finish it up: eternally teach- 
ing us that if we would be very nice we should imitate some very fine 
gentleman from afar! We have ransacked everything easy from 
the Queen Anne down to the Mother Hubbard styles, as I have said 
before; a good many of our late publications favor the latter as the 
very latest importation from old England, the nobbiest thing out; 
the fact that we should do something on our own hook does n’t seem 
to take hold of us. Our thoughts run very much like those of the 
young man, whose father chided him, and told him to quit sowing his 
wild oats, and take him a wife and settle down. The young man 
thought he would, and asked his father “ Whose wife shall I take?” 

The old Texas preacher’s method of getting good servants is our 
way out: an old lady complained very bitterly about her trouble 
with her servants to the old parson, when he replied, “ We have none 
of that trouble at our house.” The old lady inquired, “ Where on 
earth did you get them from.” “Oh, ”said the parson,(“ 1 married 
one and we raised the rest.” We are married and ought to go rais- 
ing something for ourselves. It is high time that we should assert 
ourselves and say to the world, “ Wir sind auch ehliger Leute Kind, 

Wir nicht auf der Strasse gefunden sind,” which translated means, 
“ We, too, were born in wedlock, we were not picked up in the street.” 

There are a great many people looking up this matter now — there 
never was atime when the craving for something new was greater 
than just now. In the Decorator a short time ago one of the con- 
tributors promised to ransack the Aztec ruins of Central America 
for some new styles ; I expect they will be very nice, especially the 
dress-patterns of the Aztec young ladies. This artist once more re- 
peats the young man’s “ whose wife shall I take?” 

But the man wielding the most pernicious influence of our time, is he 
who forms a large percentage of our artists; he fills his studio with all 
sorts of incongruous rugs, curtains, bric-d-brac and truck of every de- 
scription, throws healthy drawing, anatomy, perspective and every- 
thing that takes hard work and close application to the dogs, and cov- 
ers his canvas with a fog, and calls it feeling ; he lengthens Greek col- 
umns to any number of diameters, the goddesses and female figures to, 
at times, twelve heads high, as shown by some superb engravings in the 
magazines of a most elaborate engraving of the stairway of Hartford 
Capitol, —the centre of a cap in the foreground was at least one-sixth 
or one-fourth out of centre, and yet this is the stuff that presumes to 
lead the million! We do want something new, and are trying to get 
it without hard work, and it can’t be done. In a disquisition on ar- 
chitecture, one author gave us a rugged mountain scene, with a rivu- 
let coming forward in sunlight, and told us here is beauty, but did n’t 
tell us how or where we could apply it. I never could catch on where 
any idea of it would fit into a building scheme; he about as lucidly 
discoursed about the vine, and in his foliage 1 found, only by refer- 
ring to Number 12, on the Key, that Number 12 were meant for oak 
leaves. He gave us a sketch of the Greek enthemion, he had evi- 
dently drawn it himself, it looked like —as though somebody had 
made it himself, and he closed up by drawing a fence-corner with 
some luxuriant ferns forming this line (?) at the ends, and gravely told 
us here is a suggestion for a decorative ornament. That was true, 
but I have seen that form one hundred times in rococo: Colling 
gives exactly that kind of a leaf with minutest detail. I used the 
form two years before the article appeared on a pillar capital in St. 
Philip’s church in Atlanta, and yet here comes this learned dude, and 
in all seriousness offers it to us as something brand new, just from 
the store. 

Now I have always agitated for a systematic effort in this direc- 
tion by the profession, and have been often told this thing must 
grow, that it can’t be made to order. Yet I ask, in whose hands is 
it to grow, if not in those of the profession? Neither the Texas cow- 
boy nor the metropolitan dude will do anything towards it. It is the 
skill and learning and earnest thought and study of the profession 
that will do all that will live in this direction, because whatever is 
not the outcome of serious thought, backed up with positive and ex- 
act knowledge will be transient, it won’t live ; it is only trained hands 
that can hope to successfully grapple with this subject, and it is the 
problem for us, and not for the cowboy, don’t let us forget that. 

A large percentage of the emanations of the present day are still- 
born, and no wonder. The style often changes before the house is 
finished, and yet the fact remains that the beautiful, the good and the 
true are Three Graces, and will be to all eternity, while we are flying 
round like a bee in a tar-bucket. Let us learn wisdom from the ex- 
periment of past ages, don’t let us steal their forms. If you feel like 
taking an idea from somewhere or somebody else, do it, but do it like 
the good boy, who says thank you when he takes anything, don’t try 
to spirit it away like a pickpocket. 
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I found one idea in architectural form since last I saw you that I 
think will be profitable for all of us to bear in mind in our decora- 
tions. Decorative forms are trifles to be left to the whim of our 
draughtsmen. I seem to hear some one say the arrangement of the 
plans and the grand massing of the whole are the all-important 
things. Well, perhaps so; but I notice the average young man 
doesn’t go raving over a well-formed woman with a clumsy, stupid 
face, as he will over one whose countenance sparkles with intelli- 
gence; besides, the great Michael Angelo gave us a rare bit of wis- 
dom when he said “it is true that perfection is composed of trifles, 
but, don’t forget it, perfection is no trifle.” Some trifling changes in 
the Venus de Milo will degrade her to the level of the cigar statue. 
The great secret of the sweet laceiness of the carving of Richardson’s 
work lies in the use of the spike-point and v-groove modelling inter- 
spersed with sharp, deep incisions. The Greek foliage possesses the 
same characteristics. Every idea of rarest beauty in our art, except 
the domination of the vertical line and the naturalistic foliage of the 
Gothic, these wonderful Greeks had and utilized. In the combina- 
tion of these two ideas lie the possibilities of our time and for us. 
For a large ornamental composition, like a capital of a column, ete., 
the main lines must ever be architectural or conventional. The de- 
signer needs a particular mass or form, and must invent it, for it 
doesn’t grow in the woods as he wants it, and herein he impresses his 
individuality —he gives it his character, and it will be as heavy or as 
light as he is himself, and, let us never forget, it takes a big man to do 
a big thing. Now, when we have the main lines, the frame or skele- 
ton, let us dress it «4 as it may require, utilizing the sharp, elongated 
spike-point, and sticking to the v-groove modulation, with a reason- 
able number of bold, sharp incisions. Do it in our own way; don’t 
let us attempt to make it Celtic or Greek, for the finer subtilties of 
the latter will most assuredly elude our grasp, before we are done 
with putting it into our harness, but let us be content with the possi- 
bilities of our own calibre. We won’t reach any more, any way, no 
matter how much we try. 

Well, when our main lines are fairly dressed up, balanced and har- 
monized, then in the spaces between, straggling here under and there 
over the conventional lines and forms of the skeleton, let us use 
purely naturalistic forms, as fine, crisp and subtile as they grow out- 
doors; let there be no conventionalizing the naturalistic further than 
to make them possible for stone ; but let the conventional be as severe 
as possible — by this mode of procedure we will get something new 
and our own. The French Neo-Gree and Colling in his “ Art 
Foliage,” though actuated by the same thoughts, are yet as far apart 
as a Frenchman and an Englishman are different. They brought 
their conventional towards the naturalistic and conventionalized the 
natural taking the force out of both. If we keep them severely 
apart, we shall gain what is lacking in them all, that is, contrast, and 
if we apply a reasonable amount of skill, we shall excel them all by 
this procedure. There are a large number of places where but small 
ornaments are necessary, such as the ending or stopping off of a 
moulding, usually closed by a conventional curly-wiggle. For this pur- 
pose I have seen nothing so practical and effective as a simple natu- 
ralistic leaf, or combination of a flower and a few leaves, laid right 
over the end of the moulding. We may be asked by the old aca- 
demic professor, what holds them on? There should be a string to 
tie them on, etc. Well, the string and ribbon, ete., clutter up our 
business too much, and I should give them the benefit of the doubt; 
trust luck about their falling off if carved in stone, without the string 
or hanging apparatus of any kind, just laid over the place. The 
single leaves of the horse-chestnut, the maple, the sweet-gum, the 
fern, the oak, the acacia, a bunch of violets with a leaf or two, a rose 
and bud and a leaf, a few ears of wheat or barley, and the thousand 
and one beautiful forms of nature. If one is not large enough, make 
a bunch of two or three of them, or double them or triple them in 
size. Don’t overcrowd them, but make them rigidly naturalistic. A 
round bead in a cluster of mouldings, with a stem wound spirally 
around it, with occasional leaves, buds, ete., treated very close to 
nature, makes a very beautiful combination. 

As you all know, the mouldings form the architectural lines neces- 
sary for contrast to the naturalistic, and the latter giving expression 
of a thought in the composition; that is, if we put any thought in it 
—and let me here once more reiterate the old maxim that an orna- 
mental composition becomes a work of art when it expresses an idea 
or thought, but when it tells no story it is filagree. A composition 
all conventional is apt to become tame, and one all naturalistic is apt 
to turn wild, but when the two are united, the one will keep the other 
in the traces. 

One important point should not be forgotten: that is, that the 
effect of the whole is very seriously heightened or lowered by the 
more or less persistent and systematic treatment throughout the 
whole ; there must be no let-up anywhere. The same idea should be 
carried rigidly through, with no repetitions in the naturalistic, as 
there are no two blades of grass alike. This would require a higher 
grade of skill, both in the design and the execution, than our present 
affairs, but refined art will rather court difficulties than seek smooth 
water, and if we expect to receive the admiration of the world we 
must command their attention — command it, neither soliciting nor 
begging will bring it. 

I have listened to a great deal of chaff at different times, about the 
respectable mediocrity of the work of the Government office, and I 
want to give you a piece of information, and that is that 1 know men 
there capable of challenging anything in America, no matter how tall, 





and quite a number of small fry capable of handling the little two 
penny fellows outside, that often make the most noise. One new 
scheme I would like to see tried, and here suggest it to your consid- 
eration, and that is that the Government office become a part of the 
educational system of this country (I mean in our line) similarly as 
was done with the Cathedral of Cologne sixty years ago. Say, give a 
certain number of graduates of the various schools, as prizes for the 
highest honors, siy a two years’ appointment in the office, with the 
usual salary —one year in the draughting-room, and one vear as 
assistant-superintendent at one or the other of the buildings. This 
would first confer a benefit on the young men, and would eventually 
seriously help to Americanize our architecture as well as elevate it. © 

The young men would bring the influence of all the American 
schools to the office, and carry the influence of the office with them 
when they go out into the world on their own hook. 

Now to reiterate a proposition regarding a style of architecture of 
our own that will be legitimate and will live: 1. Aim to unite the 
quiet serenity shown in the Greek with the heaven-aspiring tendency 
of the Gothic. 2. Aim to have the proportions as agreeable and the 
whole as harmonious as the Greek. 3. As agreeable as the French. 
4. As vigorous as the English. 5. As refined as the Florentine. 
6. As systematic as the German. Use the conventional and natural- 
istic decorative forms, as before laid down, making the decorations 
tell as interesting a story as we know how; let every detail tell of ear- 
nest thought and solid study, and the time may come when foreigners 
will copy as eagerly from us as we now do from them. 





THE TREATMENT OF SEWAGE. !— VIII. 





PHOSPHORIC ACID, MAGNESIA AND LIME. 


£ ERAPATH'’S Process — Blythe’s Process. — The object of this 

mixture as a sewage precipitant is to fix the ammonia (as an 
insoluble ammonio-phosphate of magnesia) which in the employment 
of lime, or iron and alumina salts, remains in solution in the effluent, 
and consequently is lost. ‘The lime, however (in common with iron 
and alumina salts) precipitates the phosphoric acid in the sewage. 
The use of sulphate or chloride of magnesium as a precipitant, in 
order to form the insoluble ammonio-phosphate of magnesia, was first 
suggested by Sir James Murray. Herapath, in 1853, patented a 
process for the use of magnesia or one of its compounds, in order to 
precipitate the ammonia and phosphoric acid “at or about the same 
time as the deodorization of the same sewage is effected by the addi- 
tion of some chemical agent which will not decompose ammonia or 
its salts.” 

With this object he employed a mixture of 1 part of sulphate of 
iron, and 4 parts of burnt magnesian limestone. The process was 
tried at the Sewage Works of St. Thomas, near Exeter, but proving 
unremunerative was abandoned. ‘ ; 

Murray and Herapath’s process did not meet with the approval of 
Hofmann and Witt, on the ground that 1 part of the ammonio-phos- 
phate of magnesia is soluble in 45,000 parts of water containing free 
ammonia and in 15,000 parts of pure water, whilst in a water con- 
taining a salt of ammonia, it was soluble to the extent of 1 in 7,000 
parts. 

In 1858, Blythe (Consulting Chemist of the Board of Health) pat- 
ented the use of a solution of phosphate of magnesia in combination 
with lime or other precipitating agent. 

The following is his description of the process : — 

“ Superphosphate of magnesia is first to be prepared by the mutual 
decomposition of superphosphate of lime and a salt of magnesia, the 

1A paper by Dr. C. Meymott Tidy, read before the Society of Arts, April=14, 


1886, and published in the Journal of the Society. Continued from No. 574, page 
304, 
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superphosphate of lime being obtained from bones, bone-ash, apatite, 
phosphorite, coprolite, phosphate of alumina, phosphate of iron, phos- 
phate of copper, or any other substance containing phosphoric acid, 
by the aid of sulphuric or muriatic acid, or other acid, the propor- 
tions being, in the case of phosphate of lime, one ton of phosphate to 
half a ton of sulphuric acid of commerce, previously mixed with 
three times its weight of water, or three-quarters of a ton of hydro- 
chloric acid of commerce diluted with twice its weight of water. 
These are allowed to stand together for two or three days, being: fre- 
quently stirred, and then they are m‘«xed with a ton of sulphate of 
magnesia, dissolved in a smail quantity of water, say a little more 
than its own weight. Powdered charcoal is then added in sufficient 


quantity (about one ton) to bring the mixture into a solid and con- | 


venient form for transport. When used for the purification of sew- 
age, it is to be dissolved in water, and added to the sewage in the 
proportion of five parts of the phosphate to every 100 parts of solid 
matter ina gallon of the sewage. The whole is then to be well mixed 
and thoroughly incorporated by means of an agitator. If the sewage 
does not contain enough free ammonia or other alkali to neutralize 
and precipitate all the superphosphate of magnesia, lime is to be 
added in the form of milk of lime, until the sewage is faintly alkaline 
to test paper. By this means the ammonia-phosphate of magnesia is 
thrown down as a flocculent precipitate, which carries with it, after 
the manner of a clarifier, any insoluble impurities suspended in the 
liquid. In like manner, instead of lime, he claims the use of any 
other alkali or alkaline earth, as potash, soda, magnesia or magnesian 
limestone or alumina. He thus produces a valuable manure, con- 
taining, as he supposed the ammonia, as well as the nitrogenous or- 
ganic matter of the sewage, and the phosphoric acid employed ; 
‘while the supertanant liquor being freed from ammonia and nitro- 
genous matter, liable to undergo putrefaction, becomes deodorized, 
and may be either applied to the irrigation of land, or run off into 
the ordinary channels of drainage without fear of creating any nui- 
sance or offence.’ ” 

Way, in 1861, in the second report of the Commission to inquire 
into the best mode of distributing the sewage of towns, condemned 
the process as the most costly of all the plans that have been pro- 
posed, but on grounds that scarcely commend themselves to our 
judgment. I am ready to admit that the process may fail in remov- 
ing the ammonia to the extent indicated by the patentee, but how it 
can possibly fail in removing the phosphoric acid (I am arguing now 
on chemical grounds), as Way’s analysis shows, is beyond compre- 
hension. The only explanation can be that Mr. Way did not use 
sufficient lime. ° 

Many experiments were made with Blythe’s mixture, of which the 
following are illustrations. Superphosphate of magnesia was added, 
in the proportion of 10.3 grains of phosphoric acid per gallon, and 
then an excess of lime until the sewage was faintly alkaline. 


Matters in solution. Matters in suspension. 





Total Phosphoric Oxygen Total 

solids, acid. Ammonia. required. solids. Organic. Mineral. 
Metropolitan. 
Raw sewage. 68.33 64 6.33 2.54 47.42 27.51 19.91 
Effiluent..... 90.02 60 6.24 1.41 0 0 0 

Coventry. 

Raw sewage. 46.61 53 1.16 .78 21.11 8.87 12.24 
Effiuent..... 68.07 05 1.06 43 0 0 0 


The dried precipitates had the following percentage composition :— 
] | | I 





Organic matter peelce Seb eens 6rbe ened eeee inanks O6 28.06 
PROMS GE TEMG. 0.05 000s cvasacvedecescnsavessevesvense «Mas 
Earthy matters co rececccs.-coscccencsoseoscccocssccsee §46ODae 
DA. otaedid'er ended sas ebkokends 000.0092 8068 4666 we 9.53 

100.00 100.00 
Nitrogen equal to ammonia ........ : 1.61 0.99 


The process purified the sewage successfully. One ton 3 ewt. of 
the superphosphate compound and 4 ewt. of lime was found on an 
average to be required for 1,000,000 gallons. This produces 3 tons, 
1 ewt. of a manure valued at £3 14s. per ton, the chemicals and la- 
bor to produce which cost £1 15s., leaving a net profit of £1 19s. 

Blythe’s later experiments showed that the magnesian compound 
might be omitted, and that the precipitated phosphate of lime was 
as valuable for plants as the original superphosphate. 

Arrangements had been made to try the process at Southampton 
and Leicester, but fell through owing to the death of the patentee. 
PHOSPHORIC ACID, LIME AND ALUMINA.— PHOSPHATE SEWAGE 

PROCESS. 

The patent of Mr. David Forbes, F. R. 8., and of Dr. Astley Pas- 
ton Price was taken out in 1878. In consisted in the use of an acid 
solution (sulphuric acid being generally employed) of natural phos- 
phate of alumina, with or without lime or carbonate of lime. The 
object was to employ a precipitant of manurial value, in order to ob- 
tain a compost of high fertilizing power. 

The phosphate of alumina was obtained from the West Indies, 
where it occurs in such enormous quantities, that on one island alone 
the deposit is estimated at 9,000,000 tons. It contains about 38 per 
per cent of phosphoric acid and 25 per cent of alumina, with about 
2.5 per cent of peroxide of iron. It was formerly supposed to be 
phosphate of lime, but analy sis shows that the material does not con- 
tain more than two per cent of lime. 

The following is the description of the process viven by the pat- 


entees: 
“In-carrying out the invention they say, we firmly submit to the 
« . * * » 


| 





action of sulphuric or muriatic acid the natural phosphates of alu- 
mina; which phosphates of alumina are capable of being decomposed 
and rendered soluble by the employment of sulphuric or muriatic 
acid. Having converted the phosphates into a soluble condition, or 
having obtained a solution of the phosphates of alumina, they may 
either be émployed in their concentrated form, or a solution of the 
same may be diluted, and they are then in a fit and proper condition 
to be employed for the treatment of sewage. Whilst the sewage is 
contained in acistern or reservoir, or whilst it is in the act of flowing 
thereinto, the requisite proportion of the soluble phosphates of alu- 
mina is to be added thereto, and after thorough admixture with the 
sewage by the use of agitators, or other well-known means, the sew- 
age so treated may be allowed to remain tranquil in the reservoir in 
order that subsidence of the resulting precipitate may be effected, or 
after having added to the sewage the requisite amount of the soluble 
phosphate of alumina, lime (by preference in the form of milk of 
lime) is to be added in such quantity as that the phosphates in solu- 
tion shall be precipitated. This result will be known by the sewage 
acquiring a neutral or alkaline reaction, or the lime may be first 
added, and the solution of the phosphates of alumina added subse- 
quently, but we prefer the former process, or the soluble phosphates 
of alumina may be first decomposed by means of lime or carbonate 
of lime, and the resulting precipitate may be employed for the pur- 
pose of effecting the separation of certain constituents of sewage. 

“In conjunction with any of the before-mentioned methods of car- 
rying out our invention, deodorizing agents, such for example, as an- 
imal or vegetable charcoal, may be employed, but good results will 
be obtained by the employment of the phosphates of alumina alone, 
or in conjunction with lime as before mentioned. The sewage, after 
treatment by either of the before-mentioned procesess, is allowed to 
settle, and the clear or supernatant water may be run off, and the 
deposit or precipitate collected and removed, and employed for agri- 
cultural purposes either in the moist condition, or after having been 
submitted to a drying or desiccating process. Or the precipitated 
phosphates may be again submitted to the action of sulphuric acid, 
and the solution be again employed for the treatment of sewage in a 
manner similar to that before described. The proportions in which 
the soluble phosphates of alumina may be employed will vary with 
the sewage to be operated upon, and the quality of the manure de- 
sired to be obtained. We have obtained good results by the employ- 
ment of about two parts by weight of the soluble phosphates of alu- 
mina to every one thousand parts by weight of sewage treated, but 
we do not limit ourselves to such proportions.” 

Our experiments with London and Coventry sewage, in which we 
added 33 grains per gallon of the phosphatic material (10.33 grains 
of phosphoric acid, dissolved in its own weight of commercial sul- 
phuric acid, gave results as follows : — 

Matters.in solution. Matters in suspension. 





Total Phosphoric Oxygen Total Phosphoric 
London. solids, acid. Ammonia, required. solids. Organic. Mineral. acid. 
Raw sew’e. 68.33 0.64 6.33 2.54 47,42 27.51 19.33 0.68 
Effluent... 100.07 0.68 5.70 1.44 0 0 0 0 
Coventry. 
Raw sew’e, 46.61 0.53 1.16 0.78 21.11 8.87 11.96 0.28 
Effluent... 82.59 0.60 1.04 0.47 0 0 0 0 


The dried precipitate gave as follows : — 


London sewage, Coventry sewage. 


CORRES TIRTROE 0050 ccc cs cvcccceccévese 24.80 10.40 
Phosphate of lime . nda snp be dae 16,82 22.11 
Carbonate of lime and magnesia ..... 49.39 58.14 
Silica, etc., ......... eons cevcceseece 8.99 9.34 

100.00 700.00 
Nitrogen equal to ammonia .......... 1.41 0.91 


The effluent was clear and without smell, much soluble organic 
matter being removed. The process, however, is peculiar in this re- 
spect, that if no lime be added after the precipitating material, much 
soluble phosphate will remain in solution. The effluent may then be 
used for irrigation, no nuisance being likely to result from the use of 
the clarified water, the manurial value of which will be considerable. 
In other words, we strengthen (the patentees would say) the manu- 
rial value of the sewage, and purify it by the same operation. 

If lime be used, the deposit may be made to contain any proportion 
of phosphate of lime (indeed it may be rendered almost pure bone 
earth) necessary to pay its cost of carriage to a distance. Thus, to 
effect a good sanitary result, a small quantity only of precipitating 
matter is required, whilst a commercial success may be effected by 
the use of a large quantity of the precipitant. Thus, if two tons of 


the phosphate be added to every 1,000,000 gallons of London sewage, 


it would yield four or five tons of manure, containing 15 to 18 per 
cent of phosphoric acid, whilst if three tons be added per 1,000,000, 
amanure would be obtained worth, according to Voelcker, £7 7s. 
per ton, and having a composition as follows : — 


Per cent. 


IETS Uh onc sutp 5 2448's cata 3.98 
Organic matters iosenuutas 20.11 
Phosphoric acid .............. 28.52 — 62,26 tribasic phospherie of lime, 
| eee 13.09 
Alumina, etec., ..... adaeeee 29.95 
a a -acéoeebe 4.35 
100. 


Nitrogen 0.57 = to ammonia 0.69. 
The only place where the process was worked to which we need refer 
is Hertford, where the process was in operation for two years (1876- 
1877). The results were good, but no details are given as to cost. 
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The company paid £100 per year rent for the works, and received 
£300 per year as a subsidy from the corporation, i. ¢., at the rate of 
7d. per head of the population. 


Whitthread’s Process (1872).— The patentee employs superphos- 
phate with a little milk of lime, the object being to recover the 
phosphoric acid in the sludge. 

It was used at the following places : — 

Romford Sewage Farm.— Tried by Colonel Hope, and mentioned 
by him with approval, in 1872, at the Social Science Congress. 

Luton (Bedfordshire). — Used in 1874. Not successful. 

Enfield (1874).— Was considered successful, but abandoned on 
the ground of cost. 

Tottenham (1874). — 18 ewt. of chemicals was added per 1,000,000 
gallons, at a cost of £3 2s. The sludge was dried, its value being 
estimated at £4 3s. 6d. per ton, the cost of production being £3 8s. 
9d. The purity of the effluent was questioned, owing to the quan- 
tity of phosphoric acid in solution. The process was soon aban- 
doned, owing to the liquidation of the company. 


Dugald Campbell’s Process (1872).— The patentee employs super- 
phosphate and some lime. It was tried in Tottenham in 1872, for six 
days on 8,500,000 gallons, at a cost for chemicals of £16 6s. 5d. per 
1,000,000 gallons, yielding 6.3 tons of manure per million, valued at 
£5 per ton. 

It was also tried experimentally (1873 to 1875) on the metropoli- 
tan sewage, when the chemicals required to produce a good effluent 
were found to cost at the rate of £22 6s. per million gallons. The 
dry manure was valued at from £4 15s. to £5 15s. per ton. 


SALTS OF IRON. 


Brown (February, 1847) patented the use of the sulphates and 
chlorides of iron as sewage disinfectants, and Ellerman (October, 
1847) the use of the chlorides and pyrolynates (acetates of iron). 
Ellerman’s fluid (price 1s. 6d. a quart retail, 9d. wholesale) con- 
tained from 24 to 43 per cent of the iron salts named, and had a 
specific gravity of from 1336 to 1443. There was some division of 
opinion respecting its value, Letheby reporting that 100 grains of 
Burnett’s fluid (sp. gr. 1594) had an equal deodorizing power to 470 
grains of Ellerman’s fluid (sp. gr. 1443), a view supported by Mr. 
Haywood and others. 

Dale’s Fluid (sp. gr. 1450, price 6d. per gallon) was a strong solu- 
tion of perchloride of iron, and was proposed by Hofmann, Frank- 
land and Miller, for deodorizing the Thames during the hot summers 
of 1857 and 1860, on the ground that it compared favorably, as re- 
gards cost, with lime or chloride of lime. Thus they said 1,000,000 
gallons of London sewage required for deodorization the foliowing 
quantities of the several ingredients named : — 


Cost. 
£ 8. d. 
86 gallons of Dale’s fluid ........ 0... ..cceeeeeeeeeeeeees 1 13 0 
400 Ibs, of chloride of lime .........seseceseeee ‘sve woane 2 2 104 
THOR Dreashnels OF TMS 20.0 cc cesccccccoccccccvsccccccccccces 3 6 6 


They remarked that the sewage treated with lime became offen- 
sive after three days — with chloride of lime after four days — whilst 
that treated with perchloride of iron did not become offensive even 
after nine days. The use, however, of the iron was objected to by 
Odling and Letheby, both urging that a black mud would form in the 
river, which, after a time, would undergo putrefactive changes, and 
be more unsightly than even the sewage. Letheby also urged the 
quantity of a:senic in the perchloride as an unanswerable objection 
to its employment as a precipitant where the sludge is not removed 
before the treated sewage is allowed to escape into the river. 

Dale’s liquid (130 gallons to 1,000,000) was used at Croydon in 
1852 and 1860. The results were not satisfactory, because the sus- 
pended matter was imperfectly removed, the iron sulphide giving the 
effluent a black and polluted appearance. ; 





Dover’s patent (1851) claims the use of acids with iron filings or 
oxide of iron and protosulphate of iron, the defecated sewage being 
afterwards filtered through charcoal, peat, etc. 


Mudie’s disinfectant, a preparation of dry copperas, is valuable for 
the deodorization of drains, etc., owing to its property of absorbing 
ammonia and sulphuretted hydrogen. It is hardly suited for the 
defecation of sewage, although it acts well as a general disinfectant, 
for which purpose it is largely used in the French slaughter-houses. 


LIME, SULPHATE OF IRON, AND COAL-DUST.—HOLDEN’S PROCESS. 


This mixture, as a sewage precipitant, was patented by Jules Hou- 
zeau and Devedeix (1866), and was used at Bradford by Mr. Holden 
(hence known as Holden’s process). The sulphate of iron was to be 
added first, and afterwards milk of lime mixed with coal-dust. The 
use of clay is also mentioned in Holden’s patent. The treated sew- 
age then flows into subsiding tanks. A clear and inodorous effluent 
can be obtained, about one-half of the dissolved organic matter being 
precipitated. The manure is of little value. 

Bradford.— The process was tried in 1868, on 130,000 gallons 
daily. It was reported against by the Rivers Pollution Commission- 
ers, as giving a clear effluent, but of a quality worse than the origi- 
nal sewage, founding their opinion on the quantity of organic nitro- 
gen present. They supposed that the putrescible organic matters in 





suspension passed into solution by this treatment. Further, they 
considered the hardness of the effluent an objection to its being al- 
lowed to pass into water-courses. 

Marsdenand Collins’s Process consists in the use of lime, carbon- 
waste from the prussiate manufacture, house-ashes, soda, and _per- 
chloride of iron. 

This process was used in 1874, at Bolton, in dealing with one-sixth 
of the sewage (population, 93,000). The cost of chemicals was given 
at £1 7s. 3d. per million gallons of sewage, the total cost being £7 
14s. 5d. per million. 

Hanson's Process (1875) employs lime, black ash (tank waste, 
or refuse from alkali works, containing sulphides of calcium and 
sodium), and red heme.tite treated with sulphurie acid. 

This process was tried at Leeds, the chemicals used being in the 
proportion of 


DE. i caserenndneienees ivmindepekitkeeeenansese ead 20 0 
Black ash ‘are buena , caavbatmenstna teen ; : 4 0 
Red hematite and oil of vitriol .... Pickus chev enesukkoon 1 6 


Two tons, 16 ewt. and 1 qr. were added to eve ry 1,000,000 
lons, at a cost of £2 5s. 8d per million. ‘The effluent was said to be 
good. Its use was discontinued in April, 1876. 

A modification of this process is now in use at Leyton. The pro- 
cess was adopted in 1882 by the Golear Local Board. 


Goodall’s Process (1875) employs lime, animal charcoal, ashes, and 
iron liquor (solution of sulphate of iron). It was claimed that the cost 
would be 7s. 6d. per million gallons (Leed’s Clarifying and Utiliza 
tion of Sewage Company). 

Leeds. — Theprocess was tried at Leeds. Tried for three months 
in 1875. The chemicals were mixed in the following proportions : 


Tons. Cwts. 
EAOR® scvcacce te hima aGtid dinates Jt adele wenbae Mike 21 15 
OS reer TT . on Sees * 13 15 
DTA.) <2 nh wed adel dbukew ae cee eae ke dele eeah aeeeceeee 10 4 
BOOT TIS os. cskc cece bccdsdctacadenewedecsesws otewd nae 4 
Five tons 3 ewt. of this mixture were added per 1,000,000 gallons, 


at a cost for chemicals of £2 4s. per million gallons. 
Newcastle-under-Lyme (population 18,000; 700,000 gallons daily). 
This process was adopted between 1877 and 1881. In 1881, 30 
acres of land was secured, 10 only being employed for irrigation. 
There are four precipitation-tanks, 125 ft. x 25 ft., and 4 ft. deep; 
cost, £1,100 per annum. 
LIME AND AN IRON SALT. 


At Ealing the lime (20 ewt. per week to 3,000,000 gallons) is 
added to the sewage in course of its transit to the subsidence-tanks. 
These tanks, each measuring 64 ft. x 10 ft. x 10 ft. deep, are divided 
into five compartments by cross planks, where the lime precipitate 
subsides. In the last sub-division of the tanks, the defecated sew- 
age is treated with an iron solution (crude sulphate 15 cwt. to 3,000,- 
000 weekly). The sewage then flows upwards through two filter- 
beds (No. 1, gravel, 30 ft.x 10 ft. x 2 ft. thick; No. 2, sand, 60 ft. x 
10 ft.x 2 ft. thick), the effluent being clear and inoffensive when 
discharged. 

At Northampton, in 1862, lime (as milk of lime) and chloride of 
iron (in solution) were used as sewage precipitants. The constitu- 
ents were mixed together, and so decomposed, before they wert 
added to the:sewage (60 lbs. of solid chloride of iron, 12 bushels of 
lime to 400,000 gallons of sewage daily). There was no mechanical 
contrivance to mix the sewage with the chemicals. The sewage after 
treatment passed into two subsiding-tanks (40 ft. x 30 ft. and 60 ft. x 
30 ft., each 5 ft. deep) from the second of which it flowed over a 
weir into an outfall channel a mile in length, being ultimately dis- 
charged into the River Nene. The tanks were worked for a fort- 
night, when the sludge was conveyed into pits, and mixed with the 
town refuse, the manure realizing 1s 9d per load. 

Letheby recommended adding the iron salt to the sewage first and 
the lime afterwards, and that some mechanical contrivance for stirring 
the treated sewage both after the addition of the iron and the lime 
should be adopted. He considered 4.5 grains of chloride of iron 
and 15 grains of lime per gallon were needed. ‘These details were 
adopted and the results obtained were excellent. 

Some difficulty having occurred in procuring the chloride of iron, 
a solution was prepared on the works of 9.400 grains per gallon. A 
fit of economy then led the authorities to-reduce the quantity to 
0.006 grain of chloride of iron, and 5.88 grains of lime per gallon, 
quantities manifestly insufficient, under which treatment it was seen 
and reported on by the Rivers Pollution Commissioners. 

For a short period combinations of lime and salts of iron were 
used both at Clifton and Cheltenham. 


Having now dealt with the various precipitants suggested, to throw 
down the suspended matter and coagulate a part of the dissolved 
slimy organic matter of sewage, let me note that these precipitants, 
for practical purposes, are lime, chloride of magnesium, sulphate and 
phosphate of alumina, and salts of iron, alone or in conjunction with 
each other. In addition to these, clay and other weighing bodies, 
together with charcoal and: other absorbent substances, have been 
added under various patents. 

In selecting a chemical precipitant, five main points present them 
selves to us: 
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1. That, consistently with purity of effluent, the chemicals used 
should be cheap. 

2. That the presipitant should act as a deodorizer and disinfectant 
as well as a precipitant. 

3. That the precipitated matters should subside rapidly. 

4. That the maximum purity should be obtained with the mini- 
mum of deposit, in other words, with the smallest quantity possible 
of chemicals. 

5. That the sludge should part with its water readily. 

{To be continued.] 
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[Contributors are requested to send with their drawings full and 
adequate descriptions of the buildings, including a statement of cost.] 


THE GARDNER HOUSE, PLEASANT STREET, DORCHESTER, MASS. 
|Gelatine Print, issued only with the Imperial Edition.) 


ILE date of the erection of the original portion of this house is 
“f* lost in obscurity. The central part is undoubtedly two hundred 

years old. By going into the cellar one can now see that the 
timbers under the parlor floors are of hard wood (mainly black ash 
and oak) with the bark still on, while the upper side has been cham- 
fered off with a broad-axe, indicating its erection before the exis- 
tence of saw-mills. A grove of black-ash trees stood a little north of 
the house, one or two fine specimens of which still remain, from 
which it is inferred the trees of which its frame is composed grew 
upon or near the spot where the building now stands. 

Dr. Henry Gardner purchased the estate near the close of the 
past century, and he added to the structure in every direction. He 
built the swell ends or “bows” as seen in the plate. He also in- 
creased its height by a half-story, erected the dining-room in the 
rear and built the south-west portion over the well which originally 
was dug outside the house. In these various repairs and additions, 
some of which were made within the memory of the writer, the frame- 
work was exposed, and found to be of immense timbers of oak and 
ash. The nails were all hand-wrought ones; its hinges mainly of 
the HL. pattern; its locks were of brass screwed to the inside of 
the doors, and the finish was in panels, some of them three feet wide, 
from a single piece of pine, with hand-carved pine mouldings. 

Like all houses erected so long ago, the ceilings were low originally, 
probably not exceeding seven feet in height. Some half-century ago, 
however, Dr. Gardner sunk the floors of the parlors, thereby making 
these rooms a foot higher. The earliest-known occupant of the 
house, about the time of the Revolutionary War, was one Bird, and 
probably the original structure was erected by his ancestor a century 
before. After him the house was inhabited by Mr. Thomas Niles, 
an ancestor of the present owners of “ Niles Building ;” subsequently 
Dr. Gardner purchased it, and he and his descendants lived in it till 
the encroachment of undesirable buildings drove them away. The 
house has been neglected of late years, and probably before iong will 
be demolished to make room for new structures. 

PROPOSED ACADEMY AND HIGH-SCHOOL, SACO, ME, MR. JOHN 
CALVIN STEVENS, ARCHITECT, PORTLAND, ME. 

Tuts design was submitted to Saco City Government, and by them 
accepted for a proposed academy and high-school. It was proposed 
that the city should erect the building, and that the “Trustees of 
Thornton Academy Fund” should have charge of the running of the 
school. It was to have been built of brick and Longmeadow stone, 
and cost, complete, $35,000. Owing to some disagreement between 
the Trustees and City, the erection of the building has been post- 
poned, but it will probably be put up next year. 


SKERRYVORE LIGHT-HOUSE, OFF THE COAST OF SCOTLAND. 
For description see article elsewhere in this issue. 
UNION PACIFIC RAILROAD STATION, CHEYENNE, WYO. T. MESSRS. 


VAN BRUNT & HOWE, ARCHITECTS, BOSTON, MASS. 


JEKYL ISLAND CLUB—-HOUSE, BRUNSWICK, GA. MR. CHARLES A. 
ALEXANDER, ARCHITECT, CHICAGO, ILL. 





Tue Sources or tHE Lonpon Water-supp_y.— London is at 
present supplied with water from the rivers Thames and Lea, and 
from certain springs in the valleys of the Thames and Lea, supple- 
mented by Chadwell springs, and from eleven wells in the north of 
London, and ten wells in the south of London, all down to the chalk. 
Che proportions from each of these sources for the month of October, 
1886, were nearly as follows: From the river Thames and certain chalk 
springs in the Thames Valley, about fifty-two parts of the whole; 
from the river Lea and certain chalk springs in the Lea Valley, about 
thirty-six parts of the whole; from the eleven chalk wells in the north 
of London, about five parts of the whole; from the ten chalk wells in 
the south of London, about seven parts of the whole. — N. Y. Evening 
Post. 





ASYLUM PLANNING.! 


B AM strongly of opinion that for 
| large public asylums (say 600 beds 
and upwards) the separate block 
system is far superior to any other. 
As the most excellent and recent ex- 
amples of this may be mentioned the 
new county asylums at Cane Hill 
Surrey) and at Gloucester; also, 
though not quite so recent, the Middle- 
sex County Asylum, at Banstead. For 
smaller asylums, however, the separate 
pavilion system is too expensive both 
in construction and administration for 
adoption by public bodies ; the special 
circumstances, moreover, which render 
its adoption so desirable in the case of 
very large asylums are not present in 
the same degree in smaller institutions. 
’ It is believed that the plan now sub- 
mitted combines most of the advan- 
tages of the block system with the con- 
. - venience of the old succession of gal- 
FROM R EVell lery wards, and that it avoids the chief 
~~ ~"* disadvantages of each. In the block 
system each pavilion is surrounded on all sides by fresh air, thus 
affording special facility for lighting and ventilation, also great vari- 
ety of aspect and prospect. In the present plan each ward is open 
to the air on both sides, being lighted and ventilated by windows 
throughout its length. The buildings to the north of the wards, 
moreover, being but one story in height, there is practically no ob- 
struction to the access of light and air from that side. As in the 
block system, some of the windows must overlook other parts of the 
asylum building, but every ward commands uninterrupted views of 
the surrounding country from many of the windows. In the block 
system each ward is a complete administrative unit shut off from the 
rest of the asylum; the attendant in charge of it can, therefore, be 
held responsible for everything occurring within it, for he is not sub- 
ject to interference by other persons passing through on their way to 
or from other parts of the building. The present plan possesses this 
advantage in the fullest degree, each ward having a separate and 
independent entrance from the general system of corridors, so that 
through traffic is unnecessary and may be forbidden to all except the 
superior inspecting officials. In the present plan, as in the block 
system, each ward is complete in itself, containing, in addition to 
living and sleeping accommodation, lavatories, store-rooms and attend- 
ant’s rooms, with baths, single rooms, sculleries, etc., wherever they 
are required. 

The chief excellence of the old corridor plan (successive strings 
of gallery wards) lies in the facility it affords for medical and other 
supervision by reason of the easy communication from ward to ward. 
In the present plan this is fully provided for on both upper and lower 
floors, the supervising officer being able to pass through the whole 
range of wards without once retracing his steps. The doors of com- 
munication are also most valuable as alternative exits in case of fire 
or panic. On the upper floor they afford access to additional stair- 
cases. The chief disadvantage of the separate pavilion system, 
from an administrative point of view (to say nothing of the exces- 
sive original cost in small asylums), arises from the loss of time ex- 
perienced in “going round the wards,” owing to the necessary re- 
tracing of steps. When the upper floors of the blocks are visited 
each staircase has to be separately ascended and descended, a length 
of corridor being also traversed between each block. All this is 
avoided, as has already been explained, in the present plan. As a 
general rule, in the block system there is but one means of exit from 
the upper floors, and this is apt to be cut off in case of fire; no such 
danger exists in the present design. In the block system the wards 
are so isolated that there must necessarily be some delay in obtaining 
help from adjoining wards in cases of emergency. No such delay 
would occur in an asylum constructed — the plan now proposed ; 
this is specially important in small asylums where, the wards being 
small, the attendants in each are necessarily few. The most marked 
defect of the old system of construction, where gallery wards open 
one into another, arises from the almost incessant passing of traffic 
through the wards. This disturbing influence interferes with the 
comfort and temper of both patients and attendants; it destroys all 
feeling of homeliness and coziness, leads to disagreements among the 
staff, and prevents attendants from taking that pride in the appear- 
ance of their ward which conduces so much to the happiness and re- 
covery of the inmates. It should be noted that this last objection 
holds good with almost increased force in the case of some asylums 
which are professedly constructed upon the block system. In the 
buildings to which I refer the corridors which connect one block 
with another take the form of gallery wards, which, being small, are 
usually occupied by recent and refractory cases. The very patients 
whom it is most necessary to withdraw from all disturbing influences 
are thus unduly subjected to them. This system of construction is 
advocated on the ground that great waste of space and building ma- 
terial is avoided by utilizing corridors of communication as wards. 








1 From a paper by C. S. W. Cobbold, M.D., contributed to the Journal of Men- 
tal Science for January last. 
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It must, however, be borne in mind that a gallery ward is far more 
expensive to construct than a simple covered way ; also, that one of 
the great advantages of the block system (complete isolation of each 
block) is counteracted if the pavilions be connected together by 
wards, thus allowing an interchange of vitiated atmosphere such as 
cannot occur if only covered ways with free cross ventilation are in- 
terposed between the blocks. Various plans have been devised with 
the object of avoiding the evils of traffic passing through the wards. 
That most generally adopted is the placing of a covered passage 
beside each ground-floor ward beneath the sills of the single room 
windows. This mode of meeting the difficulty is the best practica- 
ble in many gallery-ward asylums, but it is objectionable, and usually 
results in the provision of a cramped, low, ill-ventilated passage, at 
the expense of the proper lighting and ventilation of the ward upon 
which it abuts. In the plan now submitted, each ward has a sepa- 
rate approach through well-lighted and ventilated passages; but 
these latter are very economically provided, being, for the most part, 

laced under the same roof with various parts of the administrative 
Duildings, to which they serve as means of approach and passages 
of communication. 

The present design may be briefly described as follows: Facing 
the north is the main entrance; upon one side of it is the medical 
superintendent’s residence, and upon the other the committee rooms 
and clerk’s office, with separate accommodation over for the assist- 
ant medical officer, matron, etc. Running directly backwards from 
this block are administrative buildings in the following order: Stew- 
ard’s stores, engine-house, boiler-house, coal store and bakery, all 
surrounding the stores’ yard. Next follows the kitchen department, 
consisting of main kitchen, scullery, larder, pantry, two mess-rooms 
for attendants, and a good meat store well placed in the centre of an 
open court. Immediately south of the kitchen, and separated from 
it by a cross-corridor, is the large dining and recreation hall, which 
thus forms the centre of the south front, and is conveniently placed 
both for the serving of meals from the kitchen and for the access to 

atients from the male and female departments independently. The 
hall is capable of seating about six hundred persons, and is fitted 
with a raised stage and dressing-rooms. Additional exit doors, com- 
municating through side lobbies directly with the —_ air, are pro- 
vided in case of need. From this hall, as a central feature, the male 
wards run eastward and the female wards westward, all of them fac- 
ing the south. ‘The wards run in a straight line for only half their 
length ; they are then canted to the north-east and north-west respec- 
tively at an angle of forty-five degrees. This has the effect of 
bringing the more distant wards much nearer to the central adminis- 
trative departments, thus producing compactness and avoiding use- 
less lengths of communicating corridor, while, at the same time pre- 
serving to each ward a large element of southern aspect, and 
providing an increased range of view from the windows. This 
arrangement also removes, to some extent, from the general patients’ 
front those wards which are intended to accommodate the most noisy 
and refractory cases. Another subsidiary advantage is that a good 
view of the asylum-front can thus be obtained from many more points 
of the compass than would be the case if the frontage were all in one 
line. 

The wards are nowhere more than two stories high; they provide 
suitable accommodation for four distinct classes of patients of each 
sex, and comprise in each department: (1) The infirmary for sick 
and bed-ridden; (2) a ward for recent and convalescent cases; (3) 
the chronic ward for working and quiet patients; and (4) the epi- 
leptic and refractory ward with observation dormitory for suicides 
and epileptics. On the female side a separate ward for twenty-five 
laundry workers is also provided, thus supplying the excess of accom- 
modation which is always required for females in public asylums. 
In planning an asylum for a larger number of inmates a greater vari- 
ety of accommodation would, of course, be provided ; the refractory 
might be separated from the epileptic, the recent from the conva- 
lescent, the workers from the harmless idlers, and so forth; but nine 
separate wards is a liberal allowance for a pauper asylum with only 
300 beds, and it is believed that an experienced superintendent could 
so utilize the accommodation now suggested as to effect a perfectly 
satisfactory classification of his patients. The infirmary ward is in 
form a combination of a gallery ward with an ordinary rectangular 
hospital ward; it is placed upon the ground floor next to the central 
hall, and is, therefore, most conveniently placed for access by the 
medical and other officers. It contains twenty beds (including three 
single rooms), a day-room, with a large bay-window, separate kitchen, 
store-room, attendant’s-room, bath-room (with movable bath), water- 
closets, lavatories, slop-sink, ete. A veranda upon the south front has 
a door opening directly into it, and is fitted with sun-blinds, which 
would be removed in winter so as not to interfere with the access of 
light and air. 

The reception or convalescent ward is placed upon the floor above 
the infirmary, to which it is somewhat similar in shape, but it con- 
tains more single rooms and a more spacious day-room. This ward 
is also capable of further sub-division by means of a dwarf glazed 
screen placed across it. The chronic ward is intended to accommo- 
date seventy-five patients; it consists mainly of a large day-room 
upon the ground floor and associated dormitories above. The spa- 
cious day-room has a large bay-window in the south front and, owing 
to its canted line of axis, commands from its windows a great variety 
of aspect and view. The patients for whom this ward is intended 
do not require such constant immediate supervision as is necessary 





in the other wards ; they are also prone to form cliques and coteries, 
each of which likes to appropriate a table or corner in the ward to 
its own more immediate use. The somewhat irregular shape of the 
day-room readily lends itself to such arrangements, which are really 
advantageous in that they allow cach patient to “choose his own 
society ”’ and thus avoid quarrels arising from the forced association of 
uncongenial temperaments. Independent water-closets and lavatories 
are placed in this, as in all the wards upon each floor. Suitable stores 
for coals and clothing are also provided. The dormitories for this 
ward extend over the day-rooms of both this and the adjoining epi- 
leptic ward ; rooms are provided for three attendants, and alterna- 
tive staircases afford free exit in case of fire. The ward for epilep- 
tics is confined entirely to the ground floor, and is arranged for 
thirty patients with rooms for four attendants. The day-room is 
lighted from both sides and posesses a large bay-window, a scullery, 
and a store-cupboard. The observation dormitory for twenty-four 
beds opens directly out of the day-room; it also is lighted on both 
sides, and has at its farther end a range of eight single and padded 
rooms; in these latter the beds would be constructed to lock down 
in position upon the floor. The water-closet, bath, and lavatory 
pavilion is so placed and arranged that it can be made accessible 
from either the day-room or the dormitory, or can be locked off from 
either. A room for two attendants is so placed as to overlook both 
the dormitory and the day-room. One of the baths would be mov- 
able, so as to be capable of being conveyed to the bedside of a 
— The single rooms are lighted through thick glass by gas- 

urners placed outside the rooms, and the doors would be fitted with 
narrow open panels to allow of constant supervision. 

The centrally-placed stores and kitchen departments are flanked 
by two central corridors, running north and south. Branching off 
from these at right angles are the east and west corridors which lead 
to the epileptic and chronic wards. Upon these lateral corridors 
are situated, on the male side, a range of spacious work-shops and 
the general bath-house, with dressing-room, lavatory, and water- 
closet; on the female side, the laundry, laundry-yard, sewing-room 
general bath-house, etc. The workshops open off the lateral corridor : 
they also communicate one with another and with an enclosed goods 
and work yard, the opposite side of which is formed by coal ehoves 
and the smith’s shop. The laundry is close to the engine-room and 
boiler-house, being also easily accessible from all parts of the asylum. 
It comprises receiving-room, wash-house, reer tesed sot with hot-cham- 
ber above, ironing-room, sorting and distributing-room, also a sepa- 
rate washhouse for foul linen, and spacious drying ground. The 
rain-water from all roofs is collected into tanks and made available 
for use in the boilers and laundry. ‘The laundry ward is in direct 
connection with the laundry itself; it is c: leulated for twenty-five 
patients, the day-room being upon the ground floor, and the dormi- 
tories up-stairs. Storeroom, water-closets, lavatories, and attendants’ 
rooms are provided in connection with this ward. Each general 
bath-room contains five baths, one of @vhich is partitioned off ‘for the 
attendants’ use ; a convenient dressing-room, with fire-place, water- 
closets, etc., adjoins it. ‘The bath-houses not being connected with 
any ward, can be used independently by the patients from each 
without giving rise to administrative friction. Convenient quarters 
for the chief-attendant and head-nurse are placed at the junctions 
of the central and lateral corridors. At the north ends of the cen- 
tral corridors are the side entrances for patients, visitors, and serv- 
ants — male and female respectively. Close to these entrances are 
good male and female visiting-rooms with separate water-closet ac 
commodation for each. Near to the patients’ entrance upon the 
female side are the dispensary and oflice, which are thus conven 
iently near to the medical officers’ quarters. 

The detached chapel, designed to seat three hundred and twenty 
persons, is placed near to the patients’ entrance upon the male side: 
it is provided with separate entrances for the sexes, and with wait- 
ing-rooms — the lobbies as required by the commissioners. 
I am personally strongly in favor of having asylum chapels in direct 
communication with the main building, or forming a part of it, thus 
differing from some high authorities. I know by experience that 
detached chapels are not used so frequently nor by so large a propor- 
tion of patients as those which are attached. Many causes combine 
to bring about this result. Attendance at a detached building neces- 
sitates out-door clothing, and a larger staff of attendants to supervise 
the patients in going to and fro. In inclement weather several 
things may happen ; either a very small congregation attends, or a 
large number of patients get their clothes wetted (a serious matter 
in a pauper asylum, where change of clothing and drying accommo- 
dation must be limited, and umbrellas are unknown), or the service 
is hastily held in the recreation hall with unavoidable detriment to a 
devotional frame of mind. When the chapel is detached its use is 
generally restricted to Sundays and festivals, daily prayers belnn 
said in the hall. When, however, the chapel forms part of the main 
building, morning and evening prayers are usually held in it daily 
the short, bright service, with the organ, attracting good congrega- 
tions. Many runaway and troublesome patients, who would not ‘be 
taken to the services in a detached building, attend them regularly 
in the asylum, and have no ideas of escape aroused in their minds 
thereby. Ifthe chapel is used only upon Sundays it is very apt to 
be insufficiently heated in the winter; if used daily it is far sti 
likely to be kept comfortably warm. The great argument in fay ; 
of a detached chapel is that it is more natural to 20 out to ¢ . 
than to have a private chapel at home, and that the patients re 
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attendance at a separate building as something outside their asylum 
life, and prize it accordingly. I cannot attach very much weight to 
this argument, as it does not accord with my experience, and even 
during service in a detached chapel the patients are surrounded by 
the same officials and fellow-patients with whom they always asso- 
ciate. The privilege of attending a public place of worship outside 
the asylum is quite another thing, and is greatly appreciated by those 
patients to whom it can be safely accorded. In compliance with the 
recommendation of the Commissioners in Lunacy, the chapel in the 
present plan has been designed as a separate and detached building, 
but a covered corridor connecting the chapel with the asylum could 
be easily provided if thought desirable. The position of the chapel 
with respect to the main building might also be varied in accordance 
with any peculiarities of site. 

The sanitary arrangements of the asylum have been most care- 
fully planned. All water-closets (and urinals) are placed in sepa- 
rate pavilions, and are cut off from the wards by lobbies with cross- 
ventilation. ‘They would be subjected to periodical flushing by auto- 
matic apparatus, in addition to the ordinary flushing after use. This 
latter is effected by a simple pull fixed in a slot in the wall and con- 
nected with an automatic flushing-cistern above. ll soil-pipes 
would be outside the walls and be carried above the roof. The main 
drains are planned to run in perfectly straight lines for the longest 
distance possible ; at every point of junction or change of direction 
is a proper inspection man-hole through which the drains run in open 
channels. No drain passes under any part of a ward or other in- 
habited portica of the asylum. Where it is necessary for drains to 
pass under the corridors of communication they are carried in 
straight lengths of perfectly air-tight construction. All waste-pipes 
from baths, sinks, lavatories, etc., discharge over open a 
gullies; in connection with these would be fixed automatic flushing- 
tanks by means of which the drains would receive continually and 
regularly a powerful and effective flushing. The traps in connec- 
tion with kitchen and scullery sinks are, in addition, specially 
adapted for the interception of all grease. Drains would be trapped 
at all proper points and would be freely and thoroughly ventilated 
throughout. I'he drainage could be discharged into a main sewer, 
or made available for irrigation as might be desired. Large rain- 
water receiving-tanks are planned at various points and are all in 
continuous connection. From these the water would be raised, by a 
lift-pump fixed in the engine-room, into a large tank over the boiler- 
house. From this the boiler would be supplied for laundry, heating 
and other purposes. The whole of the wards and administrative 
buildings (including corridors, bath-rooms, water-closet pavilions and 
workshops) are warmed by a system of circulating hot-water pipes, 
charged with rain-water in order to avoid the incrustation and 
stoppage which follow the use of hard-water for this purpose. In 
the wards generally the pipes are enclosed in casings constructed to 
form seats around the walls and bays. Fresh air is admitted through 
grated flues in the outer walls, it then passes over and along the hot- 
water pipes and afterwards enters the wards through large hit-and- 
miss gratings. These last are not placed opposite to the flues in the 
outer walls, but alternate with them. In the single rooms and other 
parts where it is not adviszble to have the pipes in the rooms, they 
are laid in channels in the floors and communicate warmed fresh air 
to the rooms by means of appropriately-placed flues and hit-and-miss 
gratings. All pipes are easily accessible for examination and repair. 
All hit-and-miss gratings are made to lock either open or shut. 
Open fireplaces are also provided throughout the asylum in suitable 
situations, strong iron guards being always supplied. Specially-con- 
structed windows afford a means of thorough cross-ventilation wher- 
ever desired, without exposing patients to direct currents of cold air. 
Additional and more permanent ventilation is afforded by the pro- 
vision of flues and special construction, which lead to channels con- 
nected with four main extract shafts. In each of the latter a coil of 
steam-pipes is fixed, thus creating a powerful extracting force, the 
effect of which can be regulated in each ward by means of gratings 
to lock open or shut. The exhaust will also be increased by the gas- 
jet provided under the outlets in the ceilings of the wards, above 
single-room doors, etc. Thus are amply secured both the extraction 
of foul air and its replacement by either warmed or cold fresh air, 
admitted as already described. 

The window-sashes to all parts of wards, and wherever accessible 
to the patients, are provided with locks to fasten closed or open at 
certain regulated heights. They are also formed with an extra wide 
bottom rail and closing bead on sill, thus enabling the lower sash to 
be raised sufficiently to form an up-current of fresh air for ventila- 
tion at the meeting-rails without opening the lower portion to admit 
draught. Strong simple shutters are fixed in the single rooms to 
work flush with face of wall both when open and shut; they are also 
provided with locks for fastening in either position. All windows 
accessible to patients throughout the asylum are protected on the 
outside by iron guard-bars following the lines of the glazing bars of 
the sashes, and securely fixed to the brickwork. This arrangement 
produces absolute safety, but is neither unsightly nor prison-like in 
appearance. When the windows are closed, the guard-bars are not 
seen from within. From the outside, at a little distance, the guard- 
bars look like the glazing bars of the sashes, and are, therefore, not 
specially noticeable whether the windows be open or shut. 

Glazed tubular dust-shoots are formed in the walls at points con- 
venient at each ward; they discharge into iron sifter bins, carried on 
wheels, and placed outside under the outlets of the shoots. These 





can be wheeled away when required, and empty bins substituted. 
The openings to these shoots are protected at the inlets by horizontal 
iron cross-bars, and have stout iron quadrant receivers, formed to 
shut flush into the wall when not in actual use, and to be so locked 
by the attendant. Throughout the asylum thorough provision has 
been made for the suitable placing of supply-pipes for gas and water, 
but the source of these necessaries must depend upon the special 
conditions and surroundings of the site. onthe floorings and 
ceilings are used in the wards and in all parts occupied by patients, 
also in the main administrative block at the north front. All stair- 
cases and passages are fireproof, except the staircases in the admin- 
istrative block. Hydrants with all proper fittings and high-pressure 
fire mains thereto are provided within and without the building at 
all necessary points. The cubical and superficial contents of all 
wards, day-rooms, dormitories, single-rooms, and attendants’-rooms 
are regulated in strict accordance with the published “suggestions 
and instructions ” of the Commissioners in Lunacy; indeed, care has 
been taken to adhere closely to these in all the arrangements and 
details of the design. Whilst ward accommodation is in this plan 
calculated for three hundred and ten patients, the administrative por- 
tion is designed to accommodate four hundred and fifty patients, thus 
providing for convenient further extension. Plans have been drawn 
for the addition of such extensions, and, keeping these in view, the 
low portions of the epileptic wards are in the original plan provided 
above with proper fireproof floors, so that the ana be ready to 
receive the additional story at any time without uncovering the 
ward beneath. The adding of this upper story in the first instance 
would provide additional accommodation for fifty patients at an ex- 
tremely slight increase on the original cost. 

Plans have been prepared of the following necessary supplement- 
ary buildings, the positions suitable for which would vary-upon dif- 
ferent sites. An isolation hospital affording accommodation for 
eight patients, with day-room, attendants’-room, kitchen, etc., com- 
plete. The building is so arranged that if patients of both sexes 
were under treatment at the same time they would be kept thor- 
oughly apart. Farm buildings suitable for an asylum of the size 
now proposed, with cottage for the farm bailiff. A mortuary, with 
accommodation for visitors, and a post-mortem room. A porter’s 
lodge with weigh-bridge. The total cost of carrying out the design 
complete in every respect (excepting only laying out of grounds) is 
estimated at £45,000. Quantities have been taken out, and a con- 
tractor has expressed his readiness to carry out the work thoroughly 
and well at that price. The estimate includes the supplementary 
buildings just enumerated, and also numerous items which it has not 
been considered necessary specially to mention in the above descrip- 
tion, ¢.g., boilers, engines, laundry-machinery, cooking and baking 
apparatus, fencing for estate and airing courts, and shelters for the 
latter. If the asylum were erected for three hundred and ten 
patients only, the cost per bed would be £145; this figure would, 
however, be materially reduced if the building were erected in the 
first instance for a leone number. Within certain limits, the 
smaller the asylum the greater must be the cost per bed. 





THE COLOSSAL STATUE OF BUDDHA AT BAMIAN, 
vy J HE existence of 
a, the great stat- 
ues of Bamian 
has been long known 
~. to Indian archexolo- 
‘= gists, but correct 
drawings of them, 
or reliable measure- 
ments, have never 
been brought home 
till now. At last 
they have been 
' drawn and wmeas- 
‘ o> ured in a manner 
"NG that can be depended 
upon; this is one of 
the many important 
S results of the A‘ 
ghan Boundary 
Commission.  Offi- 
~ cers of the Survey 
Department accom- 
panied the Commis- 
sion, and they have 
been busy at work 
all the time; the 
outcome of this will 
be reliable maps of 
the region. To car- 
ry out this, the sur- 
vey officers have 
gone off on excur- 
sions in various di- 
rections; last No- 
im, Vember, Captain the 
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range. They went eastward along the Heri-Rud valley, from near 
Obeh, till they reached Bamian, a line of travel over which almost 
no European had before passed. Ferrier may perhaps have gone 
over a small portion of it at the western end. It is to Custain Mait- 
land that we are indebted for the sketches of these great statues, as 
well as the remains of paintings on the walls of the niches and caves. 

Bamian is on the road between Cabul and Balkh, where it crosses 
the Paropamisus range. The situation is high, being somewhere 
about 8,500 feet above the sea. The rock is conglomerate, or pud- 
ding-stone, of which there is a high cliff in the valley. In this, at an 
jm period, probably during the first centuries of the Christian era, 
Buddhist monks excavated caves. These are in large numbers at 
Bamian — “extending for miles” — but there are numerous groups 
of caves besides, extending northward, along the road as far as Hai- 
bak. Judging by the remains in the Jelalabad valley, these caves 
would not we the only viharas or monasteries; there would be built 
structures as well. When Hwen-Tsang, the Chinese pilgrim visited 
Bamian, about 630 A. p., he states that there were 1,000 monks at it, 
and ten convents. He describes Bamian as a kingdom; but now we 
only know the spot from its caves and the great statues, which are 
remains of Buddhism, and not, so far as is known, the remains of 
anything like a capital city of a kingdom. There stand near to this 
spot the ruins of an old city, known as Ghulghula, which was utterly 
destroyed by Genghis Khan, in the thirteenth century. He gave the 
order that not a soul was to be spared — man, woman or child — all 
were to be slaughtered, the order was fulfiled, and the place has 
been a ruin ever since. Ghulghula may have been the principal 
city, of which Bamian was only a sort of suburb. This is confirmed 
by the Chinese pilgrim, who states that the statues were on “the 
northeast of the royal city.” Alexander, in passing from Bactria to 
India, crossed the Paropamisus range either at Bamian or near to it; 
but the historians who describe his doings give no mention of the 
statues. This is, so far, evidence as to their non-existence at the 
time. It is also understood, as confirmation of this, that Buddhism 
could not have spread so far northward at that early date. 

Hwen-Tsang, the Chinese pilgrim, is the earliest writer to mention 
the statues. In later times, they have been described by travellers, 
who had given them little more than a passing notice. Among these 
may be mentioned Burnes, Mohun Lal, who accompanied Burnes, 
Masson and Sir Vincent Eyre — who was one of the prisoners in 
the first Afghan war. The latest notice is that of Dr. Yavorski, who 
accompanied Stoletieff’s mission to Cabul in 1878, and has published 
an account of the mission in Russian. These writers have generally 
done little more than repeat the local traditions respecting the place, 
which are chiefly of a kenmenien kind. The statues are known 
in the present day as Sal Sal and Shah Mameh, and the Bacheh or 
child. The Hindoos, of which there are a few scattered about in 
Afghanistan, have also their own legends regarding them. All won- 
derful things in art or nature in India they attribute to the work of 
Panch Pandu Ke Bhai, or the Five Pandu Brothers; and of course, 
according to their ideas, the great figures at Bamian could only be 
produced by these heroes of the Mahabharata. 

There are five statues at Bamian; three of them are in niches, 
which have been cut out, the figures being formed of the rock within 
the niche. The largest statue has been produced in this way. Its 
size has been variously estimated by travellers, some putting it at 100 
feet, and others as high as 150 feet. Captain Talbot used a theodo- 
lite, and found that all previous estimates had been short of the truth. 
The figure is 173 feet high, which is only 29 feet lower than the Lon- 
don monument, the exact measure of it being 202 feet. The Nelson 
column in Trafalgar Square is 176 feet, just three feet higher than 
the Bamian figure, and thus giving almost an exact counterpart of 
its height. If a general meeting of all the colossal statues of the 
world could be brought about —if the Memnon figures from the 
banks of the Nile could come (they are 51 feet high, and would be 
taller if they could stand up out of their seats); the four Great 
Guardians in front of the Temple of Ipsambul (these are also sitting 
figures, about 50 feet high); the bronze Dai Bootz of Japan; if we 
can imagine to be reproduced for the occasion the statue of Athene, 
made by Phidias for the Parthenon, which was 39 feet in height; or 
the Olympian Jupiter of the same artist, 60 feet high, a statue cele- 
brated for its great size as well as for its perfect workmanship ; or 
evn the still greater Colossus of Rhodes, the records of its height 
varying from 100 feet to 120 feet; if all these—and they are all 
well known to fame — were to meet at one place, and the almost un- 
known Bamian statue were to appear among them, what pygmies 
most of them would then seem ! The colossal Apollo of Rhodes, one 
of the Seven Wonders of the World, would lose all pretense to supe- 
riority in height as he had to look up 53 feet — at the lowest esti- 
mate — to the gigantic strangers from Bamian. The new “ Liberty ” 
statue at New York is 111 feet high, but the distance to top of torch 
is 1514 feet. 

The Chinese pilgrim estimated the height of the largest statue as 
140 or 150 feet. In all probability it was originally gilt, for in his 
short description of it, he says: “Its golden hues sparkle on every 
side, and its precious ornaments dazzle the eyes by their brightness ” 
(Professor Beal’s translation). Captain Talbot says that the folds 
of the drapery have been laid on with stueco. Local tradition as- 
serts that when the soldiers of Timur, who were Mohammedans, 
yassed on their way to the invasion of India, they shot arrows at the 
idols; and that the troops of Nadir Shah fired artillery at them. 
This is to account for the dilapidated condition of the lower limbs of 











the figure. It will be noticed that there are small holes in the broken 
parts; these are supposed to have been made for wooden pegs to 
support mortar or stucco, which had been used in repairing the de- 
fects. As the Mohammedans would most willingly destroy such ob- 
jects of idolatry, we must suppose that the efforts to restore the figure 
must have taken place as sae es the time of the Buddhists. At the 
feet of the statue there are entrances, which communicate with stairs 
and galleries, so that the top of the figure can be reached. 

Hwen-Tsang distinctly states that it is a figure of Buddha. ‘This 
is of some importance, because it has been suggested that the figures 
belonged to the pre-Buddhist period. Captain Maitland’s drawings 
are quite sufficient to determine this point, and the Buddhist charac- 
ter of the figure need no longer be a question of doubt. There is 
the well-known knob on the top of the head, the long ears, and the 
drapery arranged in folds, which all know who are familiar with 
Buddhist art. The influence left by the Greeks of Bactria, and 
which is so manifest in all the Buddhist remains in the Pesha-wur 
district, as well as in the Jelalabad valley, seems to be wanting at 
Bamian, or at least is so slight that it scarcely attracts notice. This 
is strange,“as it might be expected that the farther north from India, 
the greater would have been the Greek influence. — //lustrated Lon- 
don News. 





TESTING GAS-PIPES. 

O many ques- 
tions, says the 
Sanitary Rec- 

ord, are being ad- 
dressed to us at 
this time of the 
year as to any 
scientific method 
for insuring gas- 
pipes against leak- 
age, and for dis- 
covering exactly 
where the leaks 
lie, that we think 
it advisable, for 
the benefit of our 
readers generally, 
to reprint a por- 
tion of a chapter 
written by Mr. W. 
Eassie, C. E., on 
this subject, in his 
* Sanitary Ar- 
rangements for 
Dwellings,” which 
is now out of print. 
Mr. Eassie says :— 

In England, as 
a rule, we are cul- 
pably careless 
about our gas sup- 
ply. A gas-company, for instance, receives notice that the service 
of such and such a house is ready to be connected with their main, 
and when they have obtained a signed agreement setting forth who 
is responsible for payment, the meter is connected forthwith, and 
there is an end of it. The gas-fitter may have done many things badly, 
and not done some things at all, but the gas-company seldom, very 
rarely ever, exercises any jurisdiction. The gas-fitter next sends in 
his account, which is paid, and when the smell of escaped gas from 
some faulty portion of the pipes has become unbearable, he is sent 
for to remedy it, and charges for the rectification. The workman 
may be thoroughly incompetent, as gas-fitting is not, as it should be 
a separate trade. Indeed, the artisan who performed the work may 
be a blacksmith, whitesmith, glazier, brazier, plumber, bell-hanger 
and gas-fitter, all rolled into one. 

A gas-fitter who is a gas-fitier, and who understands his business, 
will never take leave of a house until he has tested the pipes for 
leakage. Where this trouble is taken, the ordinary practice amongst 
us is as follows: When the pipes have been laid throughout the 
house, and the company’s main connected to the meter, a temporary 
burner is fixed to each floor of the house, and the gas is turned on. 
The gas is now ignited at these trial jets and allowed to burn for 
some little time. The main is then turned off, and at the same time 
the exact reading of the index is taken. When the gas left in the 
pipes has burnt out, the =e of the experimental lights are turned 
off, and if, after the lapse of an hour or so, the dial of the meter con- 
tinues to indicate a consumption of gas, it is plain that it somewhere 
escapes, and the leak is searched for by the sense of smell, etc., and 
remedied. 

Whether from sanitary reasons or wholesome dread of fire, I do 
not know, but in most of the large cities of the United States ever; 
length of gas-pipe which has been laid in a house has to undergo 
even a severer ordeal than the above before the gas is laid on. The 
inspector examines the joints and elbows, scrutinizes the plugs where 
brackets and chandeliers are intended to be fixed, and if there is the 
slightest departure from the rules, he insists upon all being set right. 

efore, however, the gas-fitter — a separate trade there — asks the 

gas-company to make the connection with their main, he sets about 
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proving the pipes. He stops up, with one exception, all the outlets 
which have been left for brackets and pendants with plugs or with 
screwed caps. On the one not so stopped he attaches a force-pump, 
into the interior of which has been put a few drops of sulpburic 
ether. This pump is now connected with a gauge, and it is then set 
to work, generally until a high pressure is registered. A high pres- 
sure in a gas-pipe at first appears unnecessary, but gas-fitters know 
very well that iron pipes have many latent weaknesses, so to speak— 
seams just ready to open, pin-holes filled with grease, etc., which 
might not drop out for years, and # good pressure exerted would rip 
up the one and cause the others to fall out. When the gauge indi- 
cates a certain figure, therefore, the pumping ceases, and if the mer- 
cury falls, it is evident that there is one or more palpable leaks, 
which are at once sought for. The escaped ether will guide the 
fitter to these, and the defaulting pipes are replaced by others. The 
pumping is now continued and the same routine recommences. If 
the mercury still descends and it cannot be detected, even by the 
sense of smell, the joints are separately lathered over with soap, 
whereupon the weak places will be indicated by bubbles. These 
parts are then marked, heated by means of a portable spirit lamp, 
made for the purpose, and covered over with an approved and dur- 
able cement. When the inspector arrives, the pump is once more 
set in action, and as the pipes are now tight, he has simply to cast an 
eye upon the gauge, the column of which no longer shows signs of 
sinking ; examine, as before mentioned, how the pipes have been laid, 
and sign the requisite order. Some universal system of house-pipe 
testing should prevail here. It is common enough with us for gas 
companies to test the gas-pipes which constitute the main before they 
are laid down; but the house-pipes are seldom properly overhauled 
by any one. 

Mr. Eassie has practised this last-mentioned method of testing gas- 
pipes for many years past, and with every success. 














Death or Baron BovurGerors, Scutpror.— Baron Charles Arthur 
Bourgeois, the French sculptor, has just died in Paris. Born at Dijon 
in 1838, he was a pupil of Duret and Guillaume and obtained the Prix 
de Rome in 1863 for his group ‘‘ Nisus and Euryalus.’”’ The same year 
he made his début at the Salon with the ‘“‘ Serpent Charmer,’’ which was 
repeated in bronze at the exhibition of 1864. Among his other well- 
known works were ‘‘ La Pythie de Delphes,’’ acquired by the State in 
1870; ‘‘Un Esclave,’’ a statue of St. John in stone for the church of 
St. Eustache; ‘‘La Religion,’’ also a statue in stone, for the front of 
the Church of the Sorbonne; ‘‘Circe”’ and ‘‘Hero and Leander,” 
groups and portraits of Lamartine and the Marquis de Barthélemy. 
Baron Bourgeois obtained two third-class medals in 1862 and 1870 re- 
spectively, and one of the second-class in 1873.— N. Y. Evening Post. 


A Roap or Grass.— By and by we reached the obsidian cliffs —a 
bluff from 150 to 250 feet in height and 1,000 feet in length. As it was 
necessary to build a carriage-way under this cliff, and indeed, I may 
say, across it, Colonel Norris accomplished it by building huge fires 
upon the larger masses and then dashing cold water upon the heated 
surfaces, which, being suddenly cooled, were shattered into fragments 
that were easily moved, and thus the road-bed is composed of broken 
obsidian or volcanic giass, but one would never imagine that he was 
driving over a glass highway unless he chanced to get a little beneath 
the surface and discovered a bit of obsidian that resembles the bottom 
of a bottle, as I did. The glass oozes from the rocks like gum from a 
tree. It is almost black, quite opaque, and the edges of it, when 
chipped off at a proper angle, are as sharp as razors. Of it the Indians 
fashioned arrow-heads, weapons and tools. The supply seems inex- 
haustible, for it is found in many parts of the National park, and these 
cliffs alone, as a mine, or fountain, shall I say, of glass, are probably 
unequalled in the world. —Yellowstone Correspondence San Francisco 
Chronicle 


Tae Loapinc or Curmners anp Wats. —In the Zeitschrift des 
Vereines deutscher Ingenieure, Herr A. Hollenberg communicates some 
interesting information respecting the effecis of loading chimneys in 
preventing, or at least diminishing oscillations. A chimney only 56 ft. 
high, set in ordinary lime mortar without cement, when tested after 
completion for the degree of oscillation, displayed this property to such 
an extent that it was thought advisable to make its upper end more se 
cure by placing a load on it. This was done by putting on the top an 
iron plate weighing 145 kilogrames. This plate is stated to have proved 
a complete success. The chimney, which is rather exposed, has with- 
stood since its erection (1870) many a storm, and shows neither hori- 
zontal nor vertical cracks. According to the Praktische Maschinen -Con- 
structeur, similar results have been obtained by a mill owner at Miillfort, 
near Rheydt, by placing rails on walls. He found it necessary to erect 
two additional stories over the first floor, without, however, interrupt- 
ing work in the factory But the constant vibration destroyed the 
brickwork as soon as it was erected. An attempt to hold the walls 
together by loading them with rails was so far successful that the two 
additional stories could be completed. The vibration of the walls was 
completely stopped by the load placed upon them.— The Builder 


Tue Mexican CaLexpar Sroxe. — After a careful analysis of the 
Mexican codices and graven inscriptions, Zelia Nuttall of the Peabody 
Museum, Cambridge, has reached the conclusion that the monolith 
known generally as the Calendar Stone, was really the market-stone of 





the City of Mexico, and that the pictographs upon it make up a record 
of fixed market-days, ete. The Sacrificial Stone is deemed by the same 
authority to be in reality a law stone ‘‘ recording the periodical collec- 
tion of certain tributes paid by subjugated tribes and others whose obli- 
gation it was to contribute to the common wealth of Mexico.’”’ Many 
of the large stone receptacles, vessels generally assumed to be for the 
purpose of holding the blood of the human victims of the sacrifice, are 
believed to be “the standard measures kept for reference in the market 
place.”’ It would be rash to leap to the conclusion that because the pur- 
pose of these vessels has been misunderstood, there is room for charita- 
ble doubt as to the existence of the sacrifice of human victims to the 
Aztec deities. The paper from which we have quoted bears evidence 
to the general trustworthiness and accuracy of the early Spanish chroni- 
clers of the conquest, Bernal Diaz and others who served with Cortez, 
or came into the country with the vanguard of the Spanish settlers. 
Diaz visited the temples in which the horrid rites were celebrated, and 
from the Spanish leaguering lines had witnessed the sacrifice of those 
of his countrymen who had been taken prisoners in one of the Mexican 
sorties from the besieged city. There is no more graphic or powerful 
chapter in Prescott than that in which he tells how the Spaniards heard 
the great serpent-skin drum booming from the summit of the teocalis 
on the midnight air, and, by the ligat of the great fires on the altar, 
saw their captive countrymen murdered on the rock of sacrifice. The 
Church of the Martyrs commemorates those of the Spaniards thus im- 
molated to the Mexican gods. One likes to think well of a people who 
have developed civilization to the same degree as had the Aztecs, but 
the dark and bloody superstition which ruled them prevents one from 
lamenting their overthrow, even when accomplished by that nation 
which abjectly bowed to the behests of the Inquisition. — The N. Y. 
Times. 

















THE year's business is pronounced satisfactory, at least as to volume. 
Two or three new factors are about entering which will exert an influence 
upon the country’s business. One is speculation one is financial, and one 
is labor. We are threatened with an era of speculation, in some directions, 
which may result injuriously. From the smallest dealer to the heaviest 
manufacturer, larger stocks or supply of goods are being contracted for, 
and each in turn is covering what he imagines to be his requirements 
for the next three or six months. Even in the ordinary commercial chan- 
nels speculation is exhibiting itself, and manufacturers and jobbers are 
encouraging rather than discouraging it because of the anxiety to secure 
and retain customers. In the iron trade a speculative feeling is distinctly 
vbservable, Furnace companies have sold their products from three to 
eight months ahead, and a portion of this business is placed by buyers who 
expect to se]l to other parties. Rail-makers are sold from five to eight 
months ahead, and over 100,000 tons of material have been contracted for 
abroad. These companies have sold 1,200,000 tons of rails already, and 
new rail-mills are to be built, besides some forty building or projected 
blast-furnaces of the highest producing capacity. The bridge-makers have 
united to further their common interests, and the nail-makers, bar-iron 
and wrought-iron manufacturers have done the same. Combination and 
expansion are apparent in every industry. Coal-mining interests are in a 
more compact shape fur the new year because of the greater demand. The 
machinery-makers are also crowded and car and locomotive favorably 
enough. That the favorable conditions, financial and industria), will con- 
tinue, there is but little room for doubt. One industry alone, iron and 
steel, have sold over one hundred million dollars worth of material. The 
machinery-makers and supply-houses and mining-interests have also 
enormous contracts in hand. It is learned from safe sources that a policy 
of buying for forward requirements, will be pursued from this out. Even 
the lumber-dealers and manufacturers are looking sharply around for turns 
in the market, and most dealers are safe either in stock or contracts 
placed. The textile manufacturers have entered the year under excellent 
conditions, and only need about three months more of healthy activity to 
mark up prices. The boot and shoe manufacturers have some cause for 
complaint, but a better season awaits them. The tool and smal! machinery 
makers, and makers of small railway material, besides manufacturers of 
electrical appliances are quite crowded, and orders for future delivery 
cannot be placed at December prices, and the probability for a further gen- 
eral advance is stronger to-day than a month ago. Throughout the East 
a healthy feeling prevails, especially among architects and builders. 
Several municipal improvements will be made. Large sums are to be ex- 
pended for school-houses, churches and educational establishments. Bank 
and office building will be more general than last year. In New York 4022 
houses were built and projected, the cost of which is estimated at 58,429,- 
653, an increase of nearly 25 per cent on 1885. Philadelphia’s building- 
activity has been frequently spoken of, and real estate is advancing. 
Pittsburgh is active, and real-estate is in demand. In several manu- 
facturing towns in Ohio and Indiana much building is determined upon, 
and in several states in the Northwest building and industrial opera- 
tions will be prosecuted on a large scale. Railroad-building activity is 
the cause of much of this activity, and of more of the confidence. Low 
prices have stimulated enterprise, and high prices, after a time, will re- 
press it. The third factor is likely to affect us favorably or injuriously, 
the labor factor. The leaders will seek to avoid trouble, it is now given 
out semi-officially, and will be undertaken. Higher wages will not 
be demanded so boldly; when demanded, friendly negotiations will be 
solicited. Wages will be advanced from time to time by manufacture :s 
and employés who desire to live at peace and avoid conflicts. Employers 
will not rest content with the partial organization effected. There is no 
real difficulty in the way of a harmony of interests. During the past year 
sixty different trades were united because of the labor agitations, and by 
the close of this year very few will be left unprotected. With all this or- 
ganization there is a growing liberality of sentiment among employers 
anda decline of the old antagonism among workmen. Both sides exhibit 
more wisdom. The frequent failures of the past year, the threatened disin- 
tegrating tendencies in organized labor, the possibility of a depression in 
a year or two, all act to strengthen the conservative tendencies now at 
work among labor organizations and leaders. In New York and Philadel- 
am and to a certain extent in Chicago and St. Louis, the various unions 

ave already passed upon the wages and hours of labor and have decided 
to let well enough alone. This will be the general result everywhere. 














